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--Memoires  ei  Souvenirs  de  Augustin-Pybamus  De  CaK- 
s,  Ecrils  par  Liu-mime  et  Pubb'ees  par  Son  Fib.  Geneva 
*aris,  1862,  pp.  599,  8vo. 

IXDOLLE  was  born  at  Geneva  on  the  fourth  day  of  Feb- 

778 ;  he  commenced  his  distinguished  career  as  a  botanist 

in  the  later  days  of  the  French  Eepublic;  he  continued 

ontpellier  until  1816 ;   when  he  returned  to  his  native 

;  wnere  he  died  in  September,  1841, — on  the  fifth  day 

month,  according  the  opening  paragraph  of  his  son  s 

to  this  volume, — on  the  twenty-fifth  according  to  the 

»the  same  excellent  authority  at  the  close  of  the  Memoir, 

We  cannot  account  for  the  discrepancy ;  but  the  former 

'Ut  doubt  the  true  date. 

wenty-one  years  which  have  elapsed  since  his  death  have 
the  ranks  of  those  who  knew  DeCandolle,  either  person- 
by  correspondence.  The  Theorie  ^lemeniaircj  the  Organo- 
and  the  Physiologie  Vegetak  have  played  their  part,  and 
3g  ago  passed  out  of  general  use.  Yet,  thanks  to.  their 
€,  but  more  especially  to  the  ProdromuSj  the  name  of  De- 
e  is  still  perhaps  the  most  prominent  one  with  the  culti- 
>f  the  science  in  general  the  world  over, — is  associated, 
jed  with  the  profoundest  depths,  but  with  a  larger  amount 
ny,  than  any  other  name  except  that  of  Linnaeus.  These 
personal  memoirs  of  an  industrious,  highly  useful,  pros- 
and  honored  life.  Begun  at  middle  age,  perhaps  mainly 
writer's  own  satisfaction,  or  that  of  his  family,  and  coa- 

UB.  Sci.— Second  Ssbus,  Vol.  XXXV,  Na  106.— Jan.,  1868^ 


tinned,  at  considerable  interrak  do?m  to  his  last  jettTi  and  eri* 
dently  with  a  growing  expectation  of  future  publication, — ^thej 
have  appeared  none  too  soon  to  secure  the  most  interesled,  \A 
rapidlj  narrowing  circle  of  readers.    The  outer  cirdey  howefVi 
is  as  wide  as  ever,  embracing  all  the  lovers  of  botany  in  our  dij, 
to  none  of  whom  can  the  name  of  DeCandoUe  be  inaiflbrent  Tm 
memoirs  portray,  not  so  much  the  botanist  as  the  man.   Indeed, 
the  perusal  was  rather  disappointing  to  us  in  the  former  regard. 
We  expected  to  get  fresh  glimpses  of  his  mind  at  work  upon 
the  problems  of  the  time,  and  to  watch  the  rise  and  doTelopi&BDb 
of  the  ideas  which  brought  him  fame.    That  could  be  had,  how 
ever,  only  from  letters,  diaries,  or  other  contemporary  records: 
these  are  only  reminiscences.    On  this  account,  too,  and  perhaps 
because  the  record  was  made  wHh  only  a  dim  and  distant  yieir 
to  publication,  the  narrative  somehow  has  not  all  the  vivaoitf" 
and  sprightliness,  nor  the  ready  flow  of  language,  nor  the  i^n-- 
ence  of  anecdote,  which  those  who  personiuly  Knew  the  writer^ 
would  have  expected.     There  are,  however,  many  faTomUe 
specimens  of  DeCandolle's  powers  of  delineation,  and  some 
amusing  anecdotes  or  interesting  recollections  of  distingaisiwd 
savans  and  others. 

The  family  o{  DeCandoUe  (to  retain  the  style  of  orUiography 
which  is  kept  up  at  Greneva,  in  which  the  De  is  written  as  a  sub- 
stantial part  of  the  name)  is  an  old  and  noble  one  in  Prorencs ; 
and  a  branch  of  it,  reaching  Naples  in  the  thirteenth  century  in 
the  suite  of  the  Anjou  pnnces,  flourished  there,  under  a  name 
giadually  changed  from  Oandola  to  Oaldom^  down  to  the  middle 
of  the  sixteenth  century.  AtmuHn-Pyramua  DeOamhUe  deriYed 
one  of  his  baptismal  names  from  his  ancestor,  Pyramus  de  CSan- 
dolle,  who,  becoming  protestant,  fled  from  Provence  to  Geneva 
in  the  year  1691,  following  an  uncle  who  had  already  been  esiab^ 
lished  there  for  thirty  or  forty  years.  Aucustin  was  the  name 
of  his  father,  in  his  earlier  days  a  Oenevan  banker,  a  member  of 
the  state  council,  military  syndic,  and,  about  the  time  Ol  the 
outbreak  of  the  French  Kevolution,  Premier  S^ic  of  the  little 
republic.  Displaced  by  an  earlier  coup  d'etat  just  as  he  was  about 
to  enter  upon  the  duties  of  this  office,  he  had  retired  into  the 
country  just  in  time  to  escape  the  worst  perils  of  the  wofbl  imi- 
tation at  Geneva  of  the  reign  of  terror,  in  July,  1794,  although 
he  was  condemned  to  death  for  contumacy,  and  his  property  m 
the  city  for  a  time  sequestrated.  The  rest  of  his  life  was  peaceful 
and  long:  he  attained  the  age  of  84  years,  and  died  in  1^20. 

Augustin-Py ramus,  the  writer  of  this  auto-biography,  appears 
to  have  been  remarkable  in  his  boyhood  rather  for  quickness  of 
learning  than  for  scholarship.  His  early  tastes  were  for  belles- 
lettres  and  poetry.  Specimens  of  his  poetical  productions,  both 
of  his  youth  and  of  maturer  years,  are  appended  to  the  volume. 


Memoirs  of  DeCandolk^  9 

Of  their  merit  we  cannot  pretend  to  jadge.  At  tbe  age  of  six* 
teen  he  happened  to  attend  a  few  lecturea  of  a  short  course  on 
Botany,  given  by  Vaucher, — who,  living  to  a  venerable  age,  sur- 
vived his  distinguished  pupil.  Here  he  learned  the  names  of  the 
parts  of  the  flower,  but  nothing  whatever  of  classification,  having 
gone  into  the  country  for  the  summer  before  that  portion  of  the 
course  was  reached.  But  his  curiosity  was  awakened;  and  in 
his  leisure  hours  he  began  to  collect,  observe,  and  even  to  describe 
the  plants  he  met  with  in  his  rambles,  at  first  without  any  botan- 
ical book  whatever  to  guide  him,  and  without  any  idea  beyond 
that  of  amusement  or  relaxation.  The  next  winter,  returning 
to  Geneva  and  to  his  college  studies,  he  came  to  know  Saussure, 
then  in  his  last  years  and  half  paralytic.  The  veteran  physicist^ 
nrhile  he  endeavored  to  attract  the  young  man  to  scientific  pur- 
luits,  discouraged  his  predilection  for  botany.  That  he  regarded 
IS  quite  unworthy  of  serious  attention.  Another  summer  passed 
lapon  thesideof  the  Jura,  however,  and  the  perusal  of  Duhamel's 
f^ht/sique  dtts  Arbres,  of  the  Researches  upon  Leaves  of  the  pastor 
E3onnet  (a  friend  of  his  father),  also  of  Hale's  Vegetable  Statics, 
Mrhich  he  painfully  translated  from  the  English,  and  finally  the 
i^cquisition  of  the  Linne  de  C Europe  of  Gilibert — in  which  the 
Lfinnaean  artificial  classification  even  then  annoyed  him  by  its 
ncongruity  with  the  natural  relationships  which  he  already 
recognized, — these  had  by  this  time  fixed  bis  fate  before  he  was 
^t  all  aware  of  it;  and  perhaps  had  even  determined  in  some 
lort  his  characteristics  as  a  botanist. 

An  unexpected  opportunity  to  pass  the  ensuing  winter  in 
Paris  opened  tbe  way.  This  occurred  through  an  invitation  from 
Uolomieu,  who,  while  young  DeCandoUe  was  herborizing  in  the 
lura,  had  been  mineralogizing  in  the  Alps,  attended  by  two  of 
DeCandoile's  school-mates,  Picot  and  Pictet.  In  the  autumn  of 
1796  the  three  young  men  proceeded  to  Paris,  under  the  auspices 
:>f  Dolomieu,  who  secured  ibr  DeCandolle  a  lodging  immediately 
r^ver  his  own  apartments,  and  presented  him  to  Desfontaines  and 
Deleuze  at  the  Jardin  des  Planies,  No  botanical  lectures  were 
given  at  that  season  of  the  year;  but  DeCandolle  attended  the 
principal  scientific  courses  then  in  progress;  among  them  those 
Df  Fourcroy  and  Vauquelin  upon  Chemistry,  of  Portal  and  Cu- 
vier  upon  anatomy,  and  of  Hauy  upon  mineralogy.  It  was 
at  this  early  period  that  his  acquaintance  and  life-long  inti- 
macy with  the  excellent  Delessert  family  commenced.  By  a 
rather  ingenious  device  he  contrived  to  make  the  acquaintance 
of  Lamarck,  but  he  gained  little  thereby  in  the  way  of  botany, 
Lamarck  being  just  then  wholly  occupied  with  the  discussion  of 
chemical  theories.  When  DeCandolle  returned  to  Geneva  in 
the  spring  of  1797,  Lamarck  sent  by  his  hands  a  volume  to 
Sencbier,  and  so  he  came  to  know  his  amiable  countryman,  who^ 


0  Memoirs  of  DeCandQtk. 

euse  que  j^ai  d^sir^  rcndre  a  tous :  la  force  de  ma  ra6moiref  ei  snrtont  le 
soiii  que  j'ni  eu  tresjeune  de  noter  les  fails  et  les  idees  nouvelles  que 
jVntendais  dans  la  conversation,  lu'onl  mi»  a  mdine  de  pouvoir,  bien  det 
annees  apres  une  convei-sation,  citer  exnctement  cclui  du  qui  j*Hvais  appris 
un  fait  ou  une  opionion  quelconque.  Cette  Latitude  de  justice  fn*H  (nli 
beaucoup  d'ami.s,  et  j'ai  eu  souvent  dcs  rcmerciements  de  gens  cites  par 
moi,  qui  eux-memes  avaient  oubli6  ce  qu^iU  m^avaient  dit"   (p.  01, 02.) 

To  DeCandolle's  credit  it  must  be  said,  not  only  that  his  career 
was  remarkably  free  from  controversies  about  priority  and  re- 
clamations, but  that  his  exam]ile  and  precepts,  his  scrupulous 
care  to  render  due  credit  to  every  contributor,  his  respect  lor  un- 

Eublished  names  communicated  to  liis  own  or  recorded  in  other 
erbaria,  and  the  like,  have  been  most  influential  in  establishing 
both  the  law  and  the  ethics  which  prevail  in  systematic  botany 
(more  lully,  or  from  an  earlier  period  than  in  the  other  depart- 
ments of  natural  history),  and  which  have  secured  such  general 
cooperation  and  harmonious  relations  among  its  votaries. 

In  these  early  days  DeCandolle  was  a  good  deal  occupied  with 
vegetable  physiology ; — the  results  are  contained  in  his  papers 
"on  the  pores  in  the  bark  of  leaves,''  i.  e.  stomata;  on  the  vege- 
tation of  the  mistletoe;  and  on  his  experiments  relative  to  tne 
influence  of  light  on  certain  plant**,  mainly  those  which  exhibit 
strikingly  the  change  in  the  position  of  their  leaves  at  night 
which  has  been  called  the  sleep  of  plants.  The  account  of  these 
experiments,  in  which  he  caused  certain  plants  to  acknowledge 
an  artificial  night  and  day,  when  read  before  the  Institute,  gave 
him  considerable  eclat, — and  probably  also  the  compliment  of 
being  named  one  of  the  three  candidates  to  fill  the  vacancy  ia 
the  Academy  of  Sciences  left  by  the  death  of  L'Heritier.  A  mere 
compliment,  for  the  contest,  of  coui-se,  was  between  Labillardi^re 
and  Beauvois.  In  the  canvass  DeCandolle  called  upon  Adauaon, 
then  very  aged,  and  in  his  dotage  more  excentric  tnan  ever. 

If  not  chosen  into  the  Institute,  which  indeed  he  could  not 
pretend  to  expect,  DeCandolle  was  in  that  year  made  a  member 
of  that  active  association, — la  pepinii^re  de  TAcademie  des  Sci- 
ences,— the  Soclele  PhllomatJnqne^  and  was  soon  placed  on  the 
committee  in  charge  of  its  Bullttin,  This  brought  him  into  in- 
timate connection  with  such  colleagues  as  Brongniart  (Alex.), 
Dum^ril,  Cuvier,  Biot,  Lacroix,  and  Sylvestre. 

"We  met  at  each  others  lodixin^,  on  Saturday  evenings,  after  tbo 
session  r)f  the  societv,  to  road  and  to  discuss  the  morccanx  intended  for 
the  Bulletin,  and  wlien  our  lahor  was  finished  we  took  tea  together  and 
chatted  familiarly.  As  one  by  one  wo  exchanged  the  celibate  for  the 
married  state,  our  wives  were  introduced  ; — then  we  no  longer  read  our 
extracts,  and  at  length  we  gave  over  making  the  Bulletin,  but  we  kept  up 
our  Saturday  evening  reunions.  It  was  in  consequence  of  this  that  Cu- 
vier continued  long  afterwards  bis  Saturday  evening  receptions;  but  I 
return  to  the  year  1800." 
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By  DeCandolle^s  acootint  he  was  by  about  ten  years  the  joung- 
est  member  of  this  riunum.  Yet  he  has  the  name  of  Biot  and 
Dam^ril  on  his  list,  both  of  whom  survived  him  for  twenty  years: 
and  Biot  was  really  not  quite  four  years  his  senior,  and  Dum^ril 
only  five. 

As  a  member  of  this  select  circle  of  intimate  friends  and  zeal- 
ous savantSj  all  then  pressing  on  to  the  very  highest  distinction, 
we  may  well  believe  that  the  ambitious  young  botanist  enjoyed, 
and  improved  to  the  full,  such  golden  opportunities,  that  he 
learned  something  of  every  branch  of  natural  history,  and  also 
—what  was  no  less  useful  at  Paris — "  ^  connaitre  les  hommes  et 
les  mobiles  cach^  de  bien  des  choses." 

DeCandolle  sketches  the  following  portraits  of  three  of  his 
associates,  Dum^ril,  Guvier,  and  Lacroix.    And  first  of 

**  The  excellent  Dun)6ri1.  He  wan  the  ideal  of  the  frank  character 
vbich  we  attribute  to  the  Picards.  He  was  a  sincere  and  devoted  friend^ 
always  ready  to  second  and  render  any  service  to  me  and  mine.  No 
cloud  ever  threw  a  shadow  over  our  alliance,  which  became  closer  yet 
wben,  at  a  later  period,  the  friend!]^  connexion  of  my  wife  with  the  wid- 
owed Madame  Say  determined  the  latter  to  marry  Dum6ril.  He  was 
chief  demonstrator  in  the  anatomical  department  at  the  School  of  Medi- 
cine,  but  he  became  professor  and  member  of  the  Academy  of  Sciences. 
Dumeril  was  remarkable  rather  for  the  clearness  of  his  ideas,  and  the 
variety  and  accuracy  of  his  knowledge  in  natural  history,  than  for  theo- 
retical principles.  He  was  a  practical  man,  whose  elementary  works 
had  considerable  success,  but  who,  after  having  had  a  glimpse  of  some  of 
the  laws  of  organic  symmetry,  such  as  the  analogy  of  the  skull  to  verte- 
brae, seemed  to  have  collapsed  before  their  immensity.  His  principal 
services  to  science  were  in  the  way  of  teaching,  and  in  the  encourage- 
ment which  he  so  well  knew  how  to  give  to  the  young.  The  heart  in 
this  kind  of  influence  is  more  essential  than  the  head,  and  although  Du- 
merirs  judgment  was  clear  and  quick,  he  was  much  more  remarkable  for 
bis  moral  qualities. 

"Cuvier,  who  was  from  the  beginning  the  intimate  friend  of  Dum6ril, 
was  entirely  different :  and  i^  would  be  difficult  to  find  two  people  who 
wpre  less  analogous.  Born  at  Montb^Iiard  and  brought  up  at  Stuttgard, 
Cuvier  had  something  of  the  gravity  and  even  of  the  obstinacy  of  the 
German.  Placed  for  sometime  in  an  inferior  position,  he  was  forced  from 
big  youth  to  make  up  for  it  by  the  dignity  of  his  manner,  but  the  world 
of  savans,  at  least,  will  never  forget  his  sojourn  in  Normandy,  where  he 
made  those  beautiful  investigations  on  the  molluscs  which  were  the  be- 
ginning of  his  fame.  Called  afterwards  to  the  Jardin  des  plantet  as  as- 
sistant to  the  aged  Mertrud,  he  owed  this  position  to  the  friendship  of 
Geoffrey  ;  but  he  soon  surpassed  his  patron.  In  consequence  of  this  posi- 
tion he  was  a  member  of  the  Institute  from  its  foundation,  and  quickly 
Quired  the  reputation  which  results  from  great  talent  united  to  a  skillful 
ambition.  At  the  time  when  the  office  of  secretary  was  annual  he  fore- 
^v  it  would  become  perpetual,  and  arranged  in  such  a  manner  as  to 
fill  one  secretaryship  almost  continually,  either  himself  or  by  others ;  so 
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that  he  found  himself  in  position  to  have  it  without*  contest  when  it  be- 
came permanent  and  well  paid.  These  first  steps  being  taken,  all  places 
fell  to  him  as  of  themselves,  and  we  saw  him  successively  Professor  of  the 
£coles  centrales,  of  the  College  de  France,  at  the  Jardin  dea  Planter  In- 
spector, then  Councillor,  then  Chancellor  of  the  University,  Councillor  oi 
State,  Baron,  Peer  of  France,  ^c  ^c.  His  talent,  his  aptitude  for  know- 
ing and  doing  everything,  made  him  skillful  in  every  function ;  he  brought 
to  it  method,  order,  facility  for  administration,  a  knowledge  of  details 
and  of  the  whole,  a  sincere  love  of  justice,  and  a  disinterestedness  which 
caused  him  to  be  noticed  and  admired. 

Cuvier  might  justly  be  compared  to  Haller,  whom  he  resembled  aa 
much  as  the  difference  of  nation  and  time  would  allow.  Both  astonished 
by  their  extraordinary  capacity  for  learning,  knowing  equally  well  natu- 
ral and  historical  science,  greedy  of  positive  facts  on  all  subjects,  endowed 
with  wonderful  memory  and  a  remarkablespiritof  order,  capable  of  great 
labor,  and  yet  gifted  with  much  facility.  But  at  the  side  of  these  admi- 
rable oualities  it  might  be  observed  that  neither  had  an  inventive  genius ; 
they  observed  facts  well,  but  never  thought  to  unite  them  by  a  theory 
that  would  divine  or  discover  others.  Their  characters  corresponded  even 
outside  of  science :  both  loved  power,  and  sacrificed  precious  time  to  the 
desire  of  political  advancement;  both  loved  reading  to  a  passion,  even  at 
the  hours  destined  ordinarily  for  meals  and  domestic  intercourse;  both 
were  cold  and  haughty  in  conversation  with  those  who  inspired  them  with 
no  interest,  piquante  and  profound  to  those  whom  they  thought  worthy 
of  it;  finally  both  had  a  certain  contempt  for  that  class  of  ideas  called 
liberal,  and  held  to  the  aristocratic  party.  The  great  size  of  their  heads 
gave  them  a  certain  physical  resemblance.  In  one  word,  it  would  be  dif 
ncult  to  find  two  celebrated  men  more  exactlv  alike,  and  the  lovers  ol 
metempsychosis  might  say,  if  the  epochs  would  permit,  that  the  soul  ol 
Haller  had  passed  without  change  into  the  body  of  Cuvier. 

*^  To  mo,  personally,  Cuvier  was  welUnigh  perfection 

Notwithstanding  the  great  difference  in  our  respective  views  of  life  and  oi 
politics,  and  even  of  science  in  some  theoretical  matters,  our  intimacy  was 
never  clouded,  nor  was  it  disturbed  by  his  quarrel  with  Geoffrey,  although 
he  knew  that  my  opinions  inclined  towards  those  of  the  latter. 

**The  geometrician  Lacroix  was  a  genuine  specimen  of  the  philosopher 
of  the  eighteenth  century,  a  republican  of*  the  school  of  Condorcet,  an 
enemy  to  the  great  and  their  hangers-on,  uniting  the  gaiety  of  a  child 
with  the  moroseness  of  a  disappomted  old  roan, — the  ease,  grace,  and 
kindness  of  a  warm-hearted  gentleman  with  the  gruffness  of  a  grumbler. 
He  was  a  thoroughly  excellent  man,  but  a  stranger  to  tlie  life  of  the  world 
around  him.  Tbe  character  of  the  misanthrope  in  Moliere,  which  I  sup- 
posed purely  imaginary,  I  found  completely  realized  when  I  knew  Lacroix.'' 

An  episode  of  fifteen  days,  during  which  DeCandolle,  to  hij 
great  surprise,  had  political  functions  to  perform, — being  ap 
pointed  one  of  the  three  notables  of  the  department  of  the  L^ 
man,  in  a  representation  of  all  the  departments  of  the  Frencl 
Eepublic,  which  the  First  Consul  called  together, — gives  us  tb 
first  glimpse  of  Bonaparte  in  this  narrative ;  and  DeCandolle' 
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acooant  of  the  interviews  with  him,  and  with  his  minister  of 
police,  Fouch^  is  well  worth  preserving.  With  this  transient  ex- 
ception, we  have  onlj  the  most  incidental  allusions  to.public  af« 
fairs  during  the  eventful  years  of  the  Consulate,  the  Empire,  and 
the  Restoration. 

We  pass  by,  also,  the  interesting  account  which  DeCandolle 
gives  of  the  aoings  of  Delessert  and  himself,  in  the  establish- 
ment and  administration  of  the  Philanthropic  Society,  which 
grew  out  of  the  introduction  by  them  of  Count  Rumford's  eco- 
nomical soups,  distributed  to  the  poor.     These  honorable  under- 
taking brought  the  two  friends  into  relations  with   Rumford 
himself  when  he  came  to  reside  at  Paris.    Indeed  Delessert,  as 
we  have  had  occasion  to  learn,  became  one  of  Count  Rumford's 
executors.     The  admiration  with  which  Rumford's  writings  and 
economical  inventions  had  inspired  the  two  young  philanthro- 
pists was  much  diminitfhed  upon  personal  acquaintance. 

'^It  WAS  afler  his  plans,''  writes  DeCandolle,  *^that  we  had  constructed 
oar  furnaces,  after  his  receipts  that  wo  made  our  soups,  upon  his  9dvic6 
that  we  were  induced  to  substitute  such  assistance  for  gifts  of  money." 

So  when  Rumford  was  expected  at  Paris,  they  congratulated 
themselves  upon  such  an  acauisition,  went  to  meet  him  on  his 
arrival,  and  brought  him  to  dine  with  them. 

"We  found  bim  a  dry,  methodical  man,  who  spoke  of  benevolence  as 
t  discipline,  and  of  the  poor  as  wo  should  not  have  dared  to  speak  of 
vagabonds.    It  is  necessary,  said  he,  to  punish   those   who  give  alms; 
the  poor  must  be  forced  to  work,  <S^c.,  <fec.     Great  was  our  astonishment 
at  hearing  such  maxims:  however  we  did  our  utmost  to  profit  by  his  ad- 
vice in  practical  roattere.     I  had  a  good  deal  of  intercourse  with  him, 
one  among  others  odd  enough.     Mdlle.  Rath,  a  Genevese  painter,  and 
like  ourselves  enthusiastic  about  Rumford,  wished  to  paint  his  portrait  to 
be  engraved.     M.  Jay,  her  relation  and   my  friend,  then  director  of  the 
Limit  Pkilo^ophiqufy  wished  to  put  it  into  liis  journal,  and  asked  me  for 
a  notice  of  M.  Rumford  to  accompany  it.     Knowing  little  of  his  former 
life,  I  asked  M.  Rumford  himself  for  a  few  notes:  lie  promised  them,  and 
appointed  an  interview  at  his  house  to  give  them  to  me.     I  went:  what 
was  my  astonishment  when  he  presented  an  article  entirely  complete  and 
qnite  eulogistic.    That  was  not  all ;  he  required  me  to  copy  it  on  the 
spot,  not  wishing  to  leave  the  manuscript  in  his  writing  in  my  hands.     I 
thought  the  proceeding  rather  indelicate,  and  the  distrust  not  very  polite. 
I  deferred  however  to  the  wishes  of  a  man  for  whom  I  had  always  had 
until  then  the  highest  respect ;  I  obeyed :  I  transmitted  to  the  Decade 
the  written  article,  with  small  additions,  and  I  liave  never  mentioned  until 
after  the  death  of  Rumford,  not  even  until  now,  the  secret  of  its  origin, 
thiokinir  that  this  trait  would  not  raise  him  in  estimation. 

"  M.  Rumford  settled  in  Paijj,  where  he  afterwards  married  Mdme. 
Lavoisier,  the  widow  of  the  celAated  chemist     I  saw  something  of  both, 
and  I  never  knew  an  odder  union.    M.  Rumford  was  cold,  imperturbable, 
Am.  Jouk.  Scl--Siconi>  Skbiss,  Vol.  2LXXy,  No.  103.— Jan.,  1863. 
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ob&tinate,  egotistical,  prodigiously  occupied  with  the  material  part  of  life, 
and  in  inventions  in  the  smallest  matters.  He  was  engrossed  with  chim- 
nies,  lamps, coffeepots,  and  windows  made  after  a  peculiar  fashion  ;  and 
he  contradicted  his  wife  twenty  times  a  day  about  the  management  of 

her  housekeeping.    Mdme.  Lavoisier-Ruraford was  a  woman  of 

very  decided  character.  A  widow  for  twelve  or  fifteen  years,  she  had 
been  in  the  habit  of  having  her  own  way,  and  did  not  like  to  be  contra- 
dicted. Her  mind  was  broad,  her  will  strong,  her  character  masculine. 
She  was  capable  of  lasting  friendship,  and  I  could  always  congratulate 
myself  on  her  kindness  to  uie.  Her  second  marriage  was  soon  disturbed 
by  grotesque  scenes.  Separation  was  better  for  both  than  union.  He 
ffot  a  pension,  which  he  needed,  but  which  death  prevented  his  long  en- 
joying. She  obtained  liberty  and  the  title  of  Countess :  both  were  satis- 
fied. He  could  now  arrange  the  house  at  Auteuil  as  he  liked :  she  con- 
tinued to  receive  a  select  circle  at  hers." 

Of  this  racy  and  unflattering  sketch,  we  have  only  to  remark 
that,  however  it  may  have  been  as  to  the  pension,  Rumford's  pe- 
cuniary means,  as  shown  by  his  endowments  and  legacies  in  tnis 
country,  were  more  considerable  than  DeCandolle  supposed. 

Appropos  to  reminiscences  of  distinguished  savants^  we  look 
forward  a  year  or  two  in  the  narrative,  and  select  the  following. 
And  first,  of  a  person  who  was  well  known  to  a  past  generation, 
and  to  some  who  still  survive,  at  Philadelphia. 

*'  Joseph  Correa  de  Serra  was  then  about  fifty-five  or  sixty  years  old* 
He  was  of  an  ancient  family  in  Portugal,  which  had  produced  severaJ 
literary  men.  After  studying  at  the  University  of  Coimbra  ho  was  trans* 
ferred  to  Rome,  where  he  pursued  theological  studies  for  a  dozen  years  a€ 
the  College  of  the  Sapienza,  but  which  he  left  with  a  knowledge  of  many 
things  beside  theology.  Returning  to  Portugal,  he  was  made  governor 
to  the  hereditary  Prince,  Secretary  to  the  Acaidemy  of  Sciences,  <fea,  andl 
became  a  very  influential  person,  both  on  account  of  his  talents  and  oix 
account  of  the  position  of  his  pupil,  who  it  was  supposed  would  become 
king  on  attaining  his  majority,  as  his  mother  was  only  regent  Correal 
was  made  Minister;  and  his  first  act  was  to  overthrow  the  Inquisition. 
But  the  Prince  died  just  as  he  was  coming  of  age,  and  Correa  was  left 
exposed  to  the  hatred  and  jealousy  of  the  priests.  After  a  while  he  ob- 
tained permission  to  go  to  England,  where  he  lived  in  the  society  of  the 
savants  of  which  Sir  Joseph  Banks*  house  was  the  centre.  Afterwards 
he  removed  to  Paris,  where  he  also  lived  among  savants  and  men  of  let- 
ters, and  where  he  showed  the  most  noble  character  when  the  siezure  of 
Portugal  by  Bonaparte  deprived  him  of  all  his  resources.  He  possessed 
the  singular  faculty  of  knowing  every  thing  apparently  without  labor. 
It  is  only  the  people  of  the  south  who  can  thus  combine  great  facility 
with  profound  idleness.  The  latter  prevented  his  publishing  anything 
beyond  small  dissertations,  quite  below  his  talents;  but  in  conversation 
all  his  various  knowledge  and  his  ingenious  views  were  charmingly  exhi- 
bited. In  these  days  Humboldt  and  Cuvier  often  came  to  my  lodgings 
where  they  occasionally  met  Correa.  Although  their  celebrity  was  fs*'" 
above  his,  and  justly  so,  on  account  of  their  published  works,  yet  Correa 
M}iyaj^8  got  the  advantage  over  them ;  and  it  was  by  no  means  the  les^^ 
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o(  the  enjojmenU  of  our  sociable  little  dinners  to  see  the  sort  of  defer- 
eoce,  and  e\*en  fear,  which  Cuvier  and  Humboldt  exhibited  in  the  an- 
Doaoccment  of  their  opinions  before  Correa,  who,  with  the  grace  and  slj 
mdiciousiiess  of  a  cat,  would  at  once  expose  their  weak  sides.  Like 
them,  he  was  familiar  with  all  the  historical  and  natural  sciences,  and  he 
us«d  his  Tast  stores  of  knowledge  with  a  severe  logic  and  rare  sagacity. 
He  spent  many  hours  in  my  herbarium ;  where  the  subtle  perspicacity 
vliich  he  brought  to  bear  at  a  glance  upon  plants,  often  wholly  new  to 
Lim,  taught  me  much  of  the  art  of  observing,  and  especially  of  combining 
oUerrations  in  botany.  To  such  talents  he  joined  a  lofty  soul  and  a  heart 
devoted  to  friendship.  It  was  a  great  grief  to  me  when,  at  over  sixty 
years  of  age,  he  quitted  Euro|)e  to  rejoin  in  Brazil  the  king  who  had  per- 
secuted him ;  but  he  forgot  all  his  wrongs  when  his  sovereign  became  un- 
fortunate.    Correa  died  when  ambassador  to  the  United  States.'' 

The  following,  of  a  somewhat  later  period,  is  abridged  from 
DeCandolle's  account  of  the  Societe  d^Arcueil: — 

**Its  founder  was  the  excellent  and  illustrious  Berthollet,  who  then  living 

in  his  country  residence  at  Arcueil, invited  thither,  once  a  month, 

a  few  joung  savanit^  by  way  of  encouraging  their  efforts.  His  colleagues 
MM.  de  la  Place  and  Chaptal,  also  senators  and  members  of  the  Insti- 
tute, were,  so  to  say.  Vice  Presidents  of  this  little  reunion.  Humboldt 
also  had  a  place,  and  the  parterre  was  composed  of  Biot,  Th6nard,  Gay- 
Luisac,  Descotils,  Mains,  Am6d6e  Berthollet,  and  myself.  Later,  Berard 
and  Francois  de  la  Roche  were  admitted.  [And  finally  Arago,  Poisson,  and 
Dulong,  adds  the  editor,  who  notes  that  the  last  volume  of  the  MSmoire$ 
i Arcueil  was  published  in  1817.]  The  association  was  devoted  to  the 
physical  and  chemical  sciences.  I  was  admitted  in  view  of  the  applica- 
tions of  vegetable  physiology  to  chemistry ;  and  I  contributed  some  arti- 
cles upon  this  subject  to  the  Memoires  (T Arcueil,  namely,  my  Note  on 
tbe  cause  of  the  direction  of  stems  towards  the  light,  my  Memoir  on  the 
influence  of  absolute  height  upon  vegetation  and  upon  the  geographical 
or  topographical  distribution  of  plants,  and,  later,  one  upon  double  flow- 
ers, especially  of  the  Ranunculacece,  The  first  of  these  writings  was  a 
simple  and  clear  solution  [although  an  incorrect  one,  as  it  proves. — Eds.] 
of  a  problem  which  was  deemed  insoluble ;  the  second  reduced  to  just  pro- 
portions the  exaggerations  of  Humboldt  upon  the  influence  of  elevation ; 
the  third  was  an  essay  connected  with  the  observations  of  the  degeneres* 
cence  of  organs,  to  which  my  ThSorie  Elementaire  was  devoted 

•*  We  commonly  made  our  rendezvous  at  Th6nard's,  and  went  together 
to  Arcueil-,  as  happy  with  this  run  into  the  country  as  school-boys  out 
for  a  holiday.  We  walked  about  in  this  pleasant  villa,  and  relished 
the  society  of  our  leaders.  Nothing  can  fully  describe  the  good-nature 
and  airoplicity  of  M.  Berthollet  and  even  of  Madame.  They  were  with 
us  as  parents  with  their  children,  and  we  made  ourselves  at  home  in  the 
bouse  with  perfect  abandon,  M.  Berthollet  was  quite  fat  and  very  full* 
blooded.  He  feared  heat  so  much  that  ho  wore  clothes  only  out  of  re- 
spect to  society,  and  at  night  he  slept  entirely  uncovered  upon  his  bed, 
*Wbat,'  said  we,  *even  in  winter?'  *0h,'  he  answered,  *  when  it  is  ver}' 
^Id  I  spread  my  pocket-handkerchief  over  my  feet.'  This  man,  so  high 
in  social  rank  and  scientific  celebrity,  bore  contradiction  unusually  vi^W^ 
tnd  loved  above  aJJ  thiogs  truth.     When  the  first  works  oi  ^^rn^v^^^ 
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upon  definite  proportions  became  known  at  Pnris,  I  was  very  much  taken 
witli  them,  and  although  they  were  in  direct  opposition  (o  the  principles 
of  statical  chemistry  ho  sustained,  I  did  not  fear  (o  tell  M.  Berthollet  the 
high  opinion  I  had  of  them.  Far  from  talking  offense  at  this  preference, 
be  encouraged  me  to  study  the  writings  of  Berzelius. 

"M.  de  la  Place  was  of  quite  a  different  character.  He  had  the  dry- 
ness of  a  geometrician  and  the  haughtiness  of  a  parvenu.     Over  aud 

above  these  defects  of  manner,  he  was  a  man  of  honor  and  wortli 

He  often  seconded  me,  although  in  truth  he  thought  very  little  of  natu- 
ral history.  In  our  meetings  he  often  had  little  quarrels  with  M.  Berthol- 
let, and  would  think  to  silence  him  hy  saying:  *  But  you  Ree,M.  Berthol- 
let, what  I  say  to  you  is  mathematics.'  '  Eh,  par  Dieu,  what  I  say  to  you 
IS  physics,'  answered  the  other,  *  and  that  is  quite  as  good.'  .... 
Humboldt  also  came  from  time  to  time;  but  he  added  much  of  life  and 
interest  when  he  appeared.  He  affected  to  pass  himself  as  the  creator  of 
the  science  of  Botanical  Geography, — to  wiiich  he  has  only  added  cer- 
tain facts,  and  the  exaggeration  of  a  true  theory  so  as  to  render  it  almost 
false.  He  never  quite  pardoned  me  for  having,  in  the  preface  to  my 
memoir  on  the  geography  of  the  plants  of  France,  cited  those  who  be- 
fore him  had  occupied  themselves  with  geographical  botany, — although 
'  in  this  exposition  I  had,  in  truth,  much  amplified  his  share. 

"  Among  the  other  membei*s  of  the  society  of  whom  I  have  not  yet 
spoken,  I  would  chiefly  mention  Th6nard,  who  was  then  commencing  a 
career  which  has  since  become  very  brilliant.  His  activity,  his  ardor, 
and  his  uprightness  pleased  me  very  much.  ...  I  could  draw,  in 
an  anecdote,  the  contrast  between  the  characters  of  Thenard  aud  Des- 

cotils It  was  then  very  difficult  to  correspond  with  PTngland, 

on  account  of  the  continental  blockade.  I  happened  to  be  the  fiist  to 
receive,  by  a  letter  from  Dr.  Marcet,  the  news  of  Davy's  great  discovery  in 
decomposing  the  fixed  alkalies.  By  a  happy  chance,  it  j-eached  me  on 
the  morning  of  the  day  of  our  meeting.  I  hastened  to  our  usual  ren- 
dezvous, and  could  not  wait  for  the  session  to  impart  so  importpnt  a  dis- 
covery. I  read  my  letter  to  the  mem  here  present.  Thdnard  was  enthu- 
siastic; he  ran  about  the  room  like  a  mad-man,  crying  out:  *  it  is  beauti- 
ful, it  is  admirable!'  Then  turning  to  me,  and  laying  hold  of  his  arm  : 
*  Look  here,'  said  he,  *I  would  give  this  arm  to  have  made  this  dif^covery.' 
Descotils,  tranquilly  buried  in  an  arm-chair,  said  also,  but  in  quite  an- 
other tone  :  ^  It  is  very  fine  ;  but  I  would  not  give  the  end  of  my  little 
finger  to  have  made  it.'  *' 

We  pass  over  all  DeCandolle's  account  of  his  life  and  domestic 
affairs  daring  his  residence  at  Paris,  his  particular  investigations, 
his  excursions,  in  Switzerland  and  elsewhere, — even  the  memo- 
rable one  in  the  Jura  with  Biot  and  Bonpland,  in  which  he  led 
the  party  into  a  position  of  imminent  danger,  causing  Bonpland 
to  bemoan  his  hard  fate  in  having  to  perish  on  such  a  mole-hill 
as  the  Jura,  after  having  safely  climbed  Chimborazo  (p.  154); — 
his  engagement  and  marriage  (the  latter  in  April,  1802)  with 
Mile.  Tor ras,  of  a  Genevan  family  resident  in  Pnris;  of  the 
foundation  of  hie  herbarium  by  the  fortunate  acquisition  of  that 
of  L'Hentier ; — of  the  first  course  of  leclutea  v^uicJol  \i^  ^vy.N^^  ^\ 
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the  CoUigt  de  France^  as  a  substitute  for  Cuvier,  during  tbe  tcm* 
porary  absence  of  the  latter,  giving  a  course  of  vegetable  physi- 
ology in  place  of  one  on  general  natural  history ; — how  he  pre- 
pared to  take  the  degree  of  M.D.  in  order  to  qualify  himself  as  a 
candidate  for  the  chair  of  medical  natural  history*  at  the  School 
of  Medicine,  then  vacant;  but  how  Bichard,  who  disliked  him 
because  he  was  a  pupil  of  Desfontaines,  as  DeCandolle  says,  in- 
stigated Jussieu  to  offer  himself  for  this  chair,  upon  which  of 
course  DeCandolle  withdrew,  but  nevertheless  wrote  and  sus- 
tained as  a  thesis  for  the  doctorate,  his  Essay  on  the  Medical 
Properties  of  Plants,  compared  with  their  exterior  forms  and 
their  natural  classification.  He  bore  his  examination  creditably, 
received  his  diploma,  and,  the  same  evening,  a  private  mock 
inaagaration,  wnich,  considering  the  parties  engaged  in  it,  must 
have  been  irresiatablv  comical. 

"Dum6ril  invited  to  his  house  my  family,  my  comrades  of  the  Bulletin 
Philomathique,  and  even  some  of  the  Professors  of  the  £cole  de  Medicine, 
Thb  gravo  h8!(embly  amused  themselves  in  giving  me  the  reception,  in  full 
dress,  from  the  Malade  imaginaire.  It  was  a  curious «ight  to  see  Cuvier, 
Lacroix,  Biot,  and  other  learned  Academicians  rehearsing  the  scene  from 
Moliere  in  the  costumes  of  the  Com^die  Fran^aise.  They  had  smothered 
me  in  an  immense  sugar-loaf  paper  cap  ornamented  all  over  with  little 
lamps  all  alight.  In  the  motion  of  bowing  I  constantly  expected  to  be  set 
ou  tire.  But  the  acolyte  who  conducted  me  would  then  press  a  si>onge 
^rell  filled  with  water  borne  on  the  top  of  the  cap,  and  the  water  ran 
down,  not  upon  the  lamps,  but  upon  my  head, — the  audience  laughing 
uproariously  at  my  surprise." 

Let  us  pass  on  to  more  serious  matters,  and  rapidly  sketch 
the  outlines  of  the  scientific  career  now  fairly  and  promisingly 
opening.  For  the  event  which  fixed  DeCandolle  in  his  true  field 
oi'labor  was  his  arrangement  (in  1802)  with  Lamarck — who  had 
long  since  abandoned  botany — to  prepare  a  new  edition  of  the 
fhre  Fraiiqaise,  The  arrangement  was  a  favorable  one  to  De 
Candolle,  both  financially  and  scientifically.  The  new  edition 
was  of  course  an  entirely  new  work,  one  particularly  adapted  to 
DeCandoUe's  genius,  and  which  gave  him  at  once  a  wide  reputa- 
tion. Indirectly  this  work  gave  origin  to  the  botanical  explora- 
tions of  the  provinces  oi  France,  under  the  auspices  of  the 
Government^  which  engaged  much  of  DeCandolle*s  attention 
from  the  summer  of  1806  until  he  ceased  to  be  a  French  subject. 

And  now,  the  death  of  old  Adanson  left  a  vacancy  in  the 
botanical  section  of  the  Institute,  which  DeCandolle  might  hope 
to  fill.  But  parties  and  personal  dislikes,  as  it  appears,  were  not 
tinknown  nor  uninfluential  in  the  Paris  of  half  a  century  ago. 
Indeed  DeCandolle  (let  us  hope  without  sufficient  grounds) 
foondly  charges  lamentable  weaKuess  to  Lamarck,  and  less  cred- 
itable motives  to  Fourcroy  and  even  to  Jussieu,  in  respect  to  the 
iiomination  and  canvass;  while  ot  the  Abb6  Hauy  \ie  teVal^^^Vo 
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his  credit,  that,  upon  being  approached  with  the  BUggestion  that 
Lis  conscience  should  prevent  his  voting  for  a  Protestant,  he 
replied  that  he  was  very  glad  of  an  opportunity  to  show  that  he 
never  mixed  up  religious  opinions  with  scientific  judgments. 
Palisot  de  Beauvois,  the  rival  candidate,  was  elected,  in  spite  of 
the  hearty  support  DeCandolle  received  from  his  comrades  of  the 
Bulltiin  Philomalliique  and  his  eminent  associates  of  the  Sodki 
dfArcueil^  BerthoUet,  Chaptal,  LaPlace,  Cuvier,  &c., — to  say  noth- 
ing of  his  scientific  superiority  over  his  rival,  which  DeCandolle 
naturally  regarded  as  very  great.  At  that  time,  according  to 
DeCandolle,  Beauvois  had  produced,  **ni  la  Flore  dCOwart^  ni  le 
Prodrome  de  VEiheogamie^  ni  en  un  mot  aucun  de  ses  ouvrages 
qui,"  etc.  But  in  this  DeCandolle's  memory  was  perhaps  at 
fault:  for,  while  this  election  took  place  in  the  autumn  of  1806, 
the  latter  of  these  works  of  Beauvois,  according  to  Pritzel,  was 
published  in  1805,  and  the  first  volume  of  the  former  in  1801. 

Evidently  the  disappointment  was  keenly  felt  Membership 
in  the  Institute  secured  not  only  an  assured  position  but  also  a 
comfortable  little  annuity.  This,  and  the  prospective  needs  of 
an  increasing  family  disposed  DeCandolle  to  look  elsewhere,  and 
to  accept,  after  some  hesitation,  the  botanical  chair  at  the  Uni- 
versity of  Montpellier,  which  in  1807  became  vacant  by  the 
death  of  Broussonet.  Hardly  was  he  established  there  when 
the  death  of  Ventenat,  in  the  autumn  of  1808,  made  him  again 
a  candidate  for  a  seat  in  the  Institute; — again  an  unsuccessful 
one,  but  now  chiefly  because  a  considerable  number  of  his  par- 
ticuhir  friends  in  the  Institute  required  a  promise  that  if  chosen 
he  would  reside  at  Paris,  which  he  could  not  with  propriety  give. 
So  they  voted  for  Mirbel; — and  DeCandolle  took  root  at  Mont- 
pellier, where  he  flourished  from  1808  to  the  year  1816. 

That  DeCandolle,  full  of  ambition  and  with  a  good  opinion  of 
his  abilities,  should  have  disliked  to  give  up  Paris  is  natural ;  but 
he  himself  afterwards  records  the  opinion  (which  we  share)  that 
his  removal  from  the  metropolis  was  the  best  thing  for  him,  as 
enabling  him  to  accomplish  more  for  botany.  And  as  to  the 
honors  of  the  Institute,  his  disappointments  were  more  than 
made  up  to  him  in  the  sequel  by  his  election  as  one  of  the  eight 
foreign  associates  of  the  Academy  of  Sciences. 

At  Montpellier,  DeCandolle  was  heartily  welcomed  by  his  col- 
leagues, by  the  official  personages  and  by  the  protestant  society 
of  the  city, — in  those  days  there  was  little  social  intercourse  be- 
tween catholics  and  protestants  in  the  south  of  France, — and  he 
gave  himself  with  ardor  and  success  to  his  new  duties.  He 
renovated  the  botanic  garden, — the  oldest  in  France,  founded 
by  Henry  IV, — and  secured  additional  funds  for  its  support. 
He  built  up  the  botanical  school,  and  developed  peculiar  talents 
as  an  instructor, — with  results  perhaps  up  to  the  average  as 
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respects  the  making  of  botanists ;  but  Dunal,  one  of  his  earliest 
papils,  was  aboat  the  onl^  one  at  Montpellier  who  achieved  a 
general  reputation,  and  his  fell  much  below  expectations.    He 
continued  and  extended  his  official  botanical  explorations  of  the 
provinces  of  France,  making  annual  reports  to  the  Minister  of 
the  Interior,  and  planning  a  very  comprehensive  work  on  the 
SaHque  VigiUde  de  la  France,  which,  however,  owing  to  political 
ftod  other  changes,  was  never  written.    He  wrote  and  published 
the  TTiiorie  ^Ihneniaire,  which  made  his  reputation  as  a  theoreti- 
cal botanist,  and  well  exemplifies  the  characteristics  of  his  genius 
in  this  regard,— constructive  rather  than  critical,— quick  and  in- 
genious in  seizing  analogies  and  in  framing  hypotneses,  rather 
thsn  sagacious  in  testing  their  validity, — content  with  an  hv- 
pothesis  which  neatly  connects  observed  facts,  but  not  so  solicit- 
ous to  prove  it  actually  true,  nor  urgent  to  follow  it  out  to  ulti- 
mate conclusions, — ^a  lucid  expositor,  and  a  happy  diviner  within 
a  certain  reach,  rather  than  a  profound  investigator, — ^in  short, 
a  generalizer  rather  than  an  analyzer.  * 

At  Montpellier,  also,  DeCandollc  planned  his  Svstema  Vegeta- 
Mium, — a  systematic  and  detailed  account  of  all  known  plants, 
arranged  under  their  natural  families, — ^and  he  there  prepared  the 
first  volume  of  this  work ;  thus,  with  characteristic  ardor  and 
courage,  but  without  calculating  its  immensity,  entering  upon 
the  grand  and  most  important  undertaking  of  his  life,  and  into 
that  field  of  labor  in  systematic  and  descriptive  botany  for  which 
he  was  eminently  adapted,  by  his  enterprising  disposition  and 
unflagging  industry,  his  capacity  for  sustained  labor,  his  excellent 
memory,  his  spirit  of  order  and  method,  his  quickness  of  eye, 
and  his  great  aptitude  for  generalization. 

The  overthrow  of  the  Empire,  the  Restoration,  the  Hundred 
Days,  and  the  final  fall  of  Napoleon  supervened.  DeCandolle's 
life  at  Montpellier  was  troublea  and  his  prospects  precarious.  He 
naturally  turned  to  his  native  Geneva,  where  he  had  kept  up 
intimate  social  relations;  and  when  he  had  ascertained  that  a 
place  would  be  provided  for  him,  he  exchanged  the  compara- 
tively ample  emoluments  of  the  chair  at  Montpellier,  for  the  very 
humble  salary  of  one  at  Geneva,  encumbered  with  the  duty  of 
lectaring  upon  zoology  as  well  as  botany. 

Pending  the  change  he  made  a  visit  to  England,  in  1816,  of 
which  a  detailed  account  is  given,  with  reminiscences  of  the  bot- 
anists and  others  whose  personal  acquaintance  he  then  made.  We 
regret  that  we  have  no  room  left  for  further  extracts :  bis  account 

*  It  is  curious  that  DeOandolIe,  vrho  early  took  to  the  ideas  of  Oeoffroy  in  anat- 
omy, irho  founded  his  morphology  of  the  flower  upon  the  idea  of  symmetry,  and 
recognized  the  homology  of  the  floral  organs  with  leaves,  and  who  could  have  got 
from  the  writings  of  his  townsman.  Bonnet,  enough  of  phyllotaxy  fur  the  purpose, 
•eeins  nerer  to  have  thought  of  connecting  the  one  with  the  other,  nor  to  havo 
atkcd  himaelf  wAy  ajlower  u  ijpnmetrical. 
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of  Brown  is  exnreadwe  ci  the  gmt  mpect  lie  enterteiiied  for 
him,  and  that  of  Salisbaiy  and  ot  Lunberi  is  amosing. 

Settled  now  at  Geneva,  at  the  good  working  age  rf  88|  the  lUff* 
rative  of  hi:i  steadily  indostrions  and  prosperoos  life,  and  of  hit 
happy  surroundings,  flows  on  for  nearly  200  pag^  down  totlio 
sad  overthrow  of  his  health  by  an  overdose  of  iodine  in  1831^ 
his  partial  oonvalesoenoe  and  lesamption  of  botanical  woA  ia 
1837,  and  ends  with  the  record  of  the  death  of  his  only  brother,  at 
the  beginning  of  the  year  Iftftl,  only  eight  months  before  his  own. 

These  23  years  witnessed  the  publication  of  the  two  volunm 
of  the  Suaiema  ;  the  change  of  puin  to  a  Speeia  Planlarum  in  i 
restricted  form,  more  nearly  within  the  limits  of  a  mortal's  lift 
and  powers;  the  publication  of  the  Organography  and  of  the 
I^ysiologie  VSgiiak^  and, — not  to  mention  a  hundred  other  botan- 
ical and  sundry  niiscellaneons  writings,  of  greater  or  smiller 
extent, — of  seven  out  of  the  present  fiHeen  volumes  of  the  PrO' 
dromua.  Only  one  botanist  of  the  present  century, — and  one 
happily  who  still  survives, — ^has  aooomplished  an  equal  amoonl 
of  work,  and  good  work,  in  systematic  botany. 

Our  account  has  run  on  to  such  a  length  tliat  we  cannot  toodi 
upon  DeCandoUe's  social  and  domestic  life— of  which  the  me- 
moirs reveal  pleasant  glimpses,  nor  of  his  useful  and  honorable 
life  as  a  Genevan  and  Swiss  citizen.  Nor  can  we  now  ventiue 
to  gather  interesting  anecdotes  firom  his  notices  of  friendsi  visiir 
ors,  pupils,'  and  collaborators;  nor  notice  his  methods  of  work- 
ing, and  bis  capital  arrangements  for  securing  and  daasifyiDg 
details  and  economizing  time. 

It  is  not  for  us  to  pronounce  upon  DeCSandoUe's  relative  rank 
in  the  hierarchy  of  naturalista.  He  incidentally  once  speaks  of 
Brown  and  himself  as  rivals  for  the  botanical  sceptre,  ft  is  net- 
ural  that  they  should  be  compared,  or  rather  contrasted;  for 
they  were  the  compliments  of  each  other  in  almost  every  respect 
The  fusion  of  the  two  would  have  made  a  perfect  botanist  Bot 
DeCandoUe's  facility  for  generalization,  zeal  and  industry  were  as 
much  above,  as  bis  depth  of  insight  and  analytical  power  were 
below  Brown's.  The  one  longed,  the  other  loathcNcI,  to  brinff 
forth  all  be  knew.  The  editor  compares  DeCandoUe's  traits  w 
character  with  those  of  Linnaeus,  as  delineated  by  Fabridus,  and 
finds  much  resemblance.  But  his  impress  upon  the  science, 
however  broad  and  good,  can  hardly  be  compared  with  that  ot 
Linnft3U8.  A.  G^ 

*  111  his  Dote  about  Berlandier,  (p.  887,  888)  the  editor  has  fallen  into  a  mtstak* 
in  respect  to  his  collections,  acquired  of  his  widofr  by  Lieut  (now  Oenerab  CiMich 
and  sent  on  to  Washington!.  The  botanical  collection  was  purchased  for  diitriba* 
tion  bf  Dr.  Short  of  Kentuckjf ,  and  the  sets  of  specimens  (which  were  poorly  pr** 
senred,  indeed,  but  rei  rerj  important)  were  moat  liberally  presented  by  mm  to 
those  botanists  to  whom  it  was  tnought  they  would  be  most  useful 
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Abt.  n. — Description  of  a  Tneihod  of  JReducing  Observations  of 
Temperature;  by  Professor  J.  D.  Evebett,  of  Kings  College, 
Windsor,  Nova  Scotia. 

The  climate  of  a  place,  as  regards  temperature,  involves  three 
principal  elements — mean  temperature — orange — and  date  ofphase^ 
rmg  this  last  term  to  denote  the  earliness  or  lateness  of  the 
seasons  generally,  as  regards  temperature. 

The  £rst  of  these  elements  is  subjected  to  measurement  by 
nearly  all  meteorological  observers ;  the  other  two,  and  espe- 
cially the  third,  have  not  received  equal  attention.  These  three 
dements  appertain  alike  to  daily  and  to  annual  variations,  but 
ve  shall  confine  our  remarks  to  the  latter. 

Annual  ran^e  (i.  e.  the  range  that  occurs  within  the  year)  has 
been  measured  in  various  ways.  Sometimes  it  is  assumed  as  the 
difference  between  the  two  extreme  readings  which  occur  within 
the  year — sometimes  as  the  difference  between  the  two  extremes 
of  daily  mean  temperature — sometimes  as  the  difference  between 
the  mean  temperatures  of  the  warmest  and  the  coldest  calendar 
month — sometimes  as  the  difference  between  the  mean  tempera- 
tare  of  a  certain  number  of  the  warmest  calendar  months,  and 
that  of  an  equal  number  of  the  coldest 

The  two  latter  modes  of  measurement  are  open  to  serious  ob- 
jection from  the  unequal  manner  in  which  they  apply  to  differ- 
ent places.  It  is  obvious  that  the  range,  if  estimated  as  the  dif- 
ference between  the  warmest  and  the  coldest  calendar  mouth, 
will  {ceteris  paribus)  appear  greatest  when  the  maximum  and 
minimum  fall  precisely  in  the  centres  of  the  two  months,  and  if 
this  condition  is  more  nearly  fulfilled  at  one  of  two  places  com- 
pared than  at  the  other,  the  comparison  will  be  unequal.  The 
aame  remark  applies  when  the  mean  of  three  (or  any  other  num- 
ber of )  warm  months  is  compared  with  that  of  the  same  number 
of  cold  ones,  and  the  error  will  (in  proportion  to  the  deduced 
range)  be  as  great  as  in  comparing  single  months. 

The  element  of  "date''  wnich  thus  interferes  with  the  deter- 
mination of  range  from  monthly  means,  is,  for  its  own  sake,  well 
worthy  of  careful  investigation ;  but  meteorologists  generally 
content  themselves  with  loose  estimates  of  its  amount,  and  with 
the  exception  of  the  article  Meteorology  in  the  new  edition  of 
the  Enc.  Britannica,  I  am  not  aware  that  anj  work  in  the  Eng- 
lish language  contains  directions  for  computm^  it. 

We  propose  to  describe  a  method  of  deducing  both  '*  range" 
and  "  oate  "  from  the  mean  temperatures  of  the  twelve  calendar 
months.  The  method,  though  it  is  in  fact  a  modification  of  that 
described  in  the  article  above  mentioned,  was  not  thence  deri- 
ved, but  was  based  on  a  more  elaborate  method  employed  by 

Ajl  Joub.  Scl— Second  Sbbibs,  Yol,  XXXV,  No.  108.— J  as.,  18C8, 
3 


18   /.  D.  Et>erett  on  Reducing  Ohsematums  of  Ten^eraimre. 

Professor  W.  Thomson  of  Glasgow,  and  reduced  to  its  pres3 
form  by  the  writer. 

It  virtoally  consists  in  removing  the  irregularities  which  ch 
acterize  the  actual  curve  of  temperature  at  a  given  place,  for  a 
particular  year  or  group  of  years,  so  as  to  obtain  in  its  stead 
regular  curve  which  can  be  expressed  by  a  simple  mathematk 
formula.  In  the  reduced  curves  thus  obtained  for  various  phu 
— or  what  amounts  to  the  same  thing,  in  the  formulae  which  € 
press  them,  we  have  a  definite  measure  both  of  the  compai 
tive  earliness  of  the  phases  of  temperature  and  of  the  amK)ni 
of  annual  range  as  estimated  by  a  comparison  of  the  warn 
half  of  the  year  with  the  colder. 

The  curve  which  is  thus  adopted  as  the  standard  of  referes 
is  what  mathematicians  call  the  '*  curve  of  sines,"  or  a  "simj 
harmonic  curve,"  and  is  expressed  by  the  equation 

where  A,  denotes  the  mean  temperature  of  the  year.  A,  t 
amplitude,  or  greatest  departure  of  the  curve  from  the  line 
mean  temperature,  which  will  be  the  same  above  this  line 
below,  ana  will  therefore  be  equal  to  half  the  annual  range,  ai 
E ,  expresses  the  '*  date  of  phase  "  being  greater  in  proporti( 
as  the  phases  are  earlier.  The  curve  has  one  maximum  and  a 
minimum  in  the  year;  which  are  precisely  half  a  jear  asund< 
and  exactly  midway  between  these  are  the  two  pomts  where  t 
curve  intersects  the  line  of  mean  annual  temperature,  com 
ponding  to  these  two  days,  one  in  Spring  and  the  other  in  A 
tumn,  whose  temperatures  are  on  tne  average  the  same  as  tl 
mean  of  the  year. 

The  curve  for  a  year  will  consist  in  fact  of  four  precisely  sii 
ilar  portions,  the  part  which  is  above  the  line  of  mean  tempei 
ture  being  precisely  similar  to  that  which  is  below,  and  each 
these  halves  being  bisected  symmetrically  bv  the  points  of  ma 
imum  and  minimum  temperature  respectively. 

It  is  not  of  course  pretended  that  the  actual  temperature  • 
any  place  fulfills  these  conditions ;  but  merely  that  when  a  oi 
form  standard  of  reduction  is  to  be  applied  to  a  number  of  pi 
ces  (in  the  temperate  or  frigid  zones)  such  a  curve  as  we  ha^ 
described  is  adapted  to  the  purpose.  While  possessing  the  n 
cessary  amount  of  uniformity,  tne  curve  at  the  same  time  admi 
of  infinite  variety  in  respect  of  its  amplitude  (i.  e.  the  extent  < 
its  departure  from  a  straight  line)  which  may  be  increased  or  d 
minisned,  without  limit,  according  as  we  wish  to  represent  a  cl 
mate  where  the  annual  range  is  great  or  small. 

It  is  not  necessary  in  practice  to  draw  the  curves  in  questioi 
but  merely  to  calculate  the  values  of  the  constants  A,  A,  an 
El,  the  manner  of  doing  which  will  be  shown  further  on.  W 
may  merely  remark  in  passing,  that  the  labor  of  deriving  thes 
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three  constants  fix>m  the  monthly  means,  is  less  than  that  of  de- 
nying the  monthly  from  the  daily  means. 

The  constant  A,  as  already  stated,  is  the  mean  annual  tem- 
peratare. 

The  constant  E,  represents  the  interval  from  that  day  in  Au- 
taom  which  forms  the  boundary  between  the  warm  and  cold 
halves  of  the  year  to  the  16th  of  January,  the  scale  of  represent- 
ation being  such  that  860^  corresponds  to  an  entire  year. 

The  constant  A,  (or  the  amplitude)  is  approximately  equal  to 
the  difference  between  the  mean  temperature  of  the  year  and 
that  of  the  warmest  or  coldest  group  of  30  days.  More  accu- 
rately it  is  proportional  (but  not  equal)  to  the  difference  between 
the  mean  temperatures  of  the  warm  and  cold  halves  of  the  year, 
bearing  to  this  difference  the  constant  value  of  1 : 1-2879.  In 
speaking  of  the  warm  and  cold  halves  of  the  year,  I  suppose  the 
year  divided  at  two  opposite  points,  that  is  to  say  two  points 
which  are  six  months  asunder,  m  such  a  manner  that  the  great- 
est possible  amount  of  heat  shall  be  contained  in  one  half,  and 
(consequently)  the  greatest  possible  amount  of  cold  in  the  other. 

In  the  dennition  here  given  of  E,  and  in  the  second  of  the 
definitions  of  A^,  not  only  anntuil  harmonic  variations,  but  also 
half-yearly^  are  taken  into  account. 

As  a  specimen  of  the  manner  in  which  the  proposed  method 
of  reduction  may  be  employed  for  comparing  climates,  I  subjoin 
a  table ^  showing  its  results  as  applied  to  all  those  stations  of  the 
Scottish  Meteorological  Society  which  have  furnished  observa- 
tions of  temperature  for  the  three  years  1856-7-8.  The  data 
are  the  mean  temperatures  of  the  stations  for  each  calendar 
month,  on  the  average  of  the  3  years  above  named,  as  given  in 
the  Society's  Eeport  for  the  quarter  ending  June  30th,  1859. 

The  names  of  stations  are  entered  in  the  order  in  which  they 
appear  in  the  Society's  Reports,  being  nearly  that  of  latitude, 
proceeding  from  north  to  south. 

The  first  column  of  numbers  contains  the  values  of  A,  or  the 
mean  annual  temperature,  obtained  in  the  usual  manner. 

In  the  second  and  third  colwmns  are  the  values  of  A,  and  E, 
(amplitude  and  epoch)  determined  in  the  manner  already  ex- 
plained. 

The  fourth  column  shows  the  number  of  days  and  tenths  of 
a  day  by  which  each  station  is  earlier  or  later  (as  regards  the 
phases  of  the  temperature)  than  the  mean  of  all ;  days  earlier 
than  the  mean  being  denoted  by  the  sign  +,  and  days  later  than 
the  mean  by  the  sign  — . 

The  fifth  column  exhibits  the  difference  between  the  mean 
temperatures  of  the  warm  and  cold  halves  of  the  year. 

Tne  numbers  in  the  fourth  column  have  been  obtained  from 

>  Table  I 
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those  in  the  third  by  taking  the  difference  between  the  value  oC 
E ,  for  each  particular  station,  and  its  value  for  the  mean  of  all^ 
and  converting  it  into  days  at  the  rate  of  1®  to  l^j  day,  (since^ 
860 :  865 : :  72  :  73.) 

The  numbers  in  the  fifth  column  are  proportional  to  those  ii^ 
the  second,  and  have  been  obtained  from  them  by  the  formuU^ 
log.  A,  +  -1099= log.  n,  (since  -1099  is  the  logarithm  of  1-2879.:^ 

Table  I. — Results  for  ihre$  yearSj  1856-8. 


SUtioni. 


Stornoway  . 
CuUodeo  . . . 

Elgin 

Castle  Newe 
Braemar  . . . 
Aberdeen . . 
Fettercaim  . 
Arbroath  . . . 

Barry 

Eettins .... 
CalltonMor. 
Greenock . . . 
Baillieston . . 
Edinburgh . . 
Dalkeith. . . . 
East  Linton, 
Thurston . . . 

Tester 

Thirlestane  . 
Milnegraden 

Bowbill 

Makerstonn . 
Drumlanzig . 
Eirkpatrick  . 

Means  . . 


Ao 


46-4 
47-6 
47-2 
44-2 
44-9 
46-9 
46-9 
46-6 
47-7 
46-8 
47-2 
48-4 
46-6 
49*0 
48-8 
47-8 
47-0 
46-2 
451 
47-0 
44-2 
46-8 
47  0 
46-5 


46-7 


Values  of 
Ai 


8*99 
10-17 
10*88 
10*88 
10*89 
10*69 
11*56 
11*09 
10*64 
11*20 
10*87 
10*97 
11*59 
10*71 
12*02 
10*66 
10*74 
11*55 
11*88 
11*08 
11*17 
10*66 
11*96 
10*85 


10*94 


E| 


750  84' 
80®  57' 
79^24' 
80®  29' 
79°    6' 


78® 
88® 
79® 
78® 


50' 
22' 
58' 
24' 


80®  89' 
80®  87' 
76®  87' 
80®  28' 
77®  6' 
790  25' 
76®  16' 
71®  48' 
88®  56' 
80°  46' 
78®  48' 
82®  9' 
77®  22' 
81®  1' 
81®    5' 


79®  20' 


Dtyt 
Utar     - 


-8*8 
+  1*6 
-fOl 

4-1-2 

-  0*2 
-0*5 

+  41 
-f  0*5 

-  1*0 
+  1*8 
+  1*8 

-  2*7 

+  M 

-  2-8 
+  01 

-  81 
-7*7 
+  4*7 
+  1*4 

-  0*6 
+  2*9 

-  2*0 
+  1*7 
-f  1-8 


DUTrcDM  U- 
twM  1  w«Tm  I 
ooUkalC 


11*6 
18*1 
18*8 
18*9 
14*0 
18-8 
14*9 
14*8 
18*6 
14*4 
18*4 
14*1 
14*9 
18*8 
16*6 
18*7 
18*8 
14-9 
15*2 
14*8 
14*4 
18*7 
15-4 
14*0 


14*1 


Table  U. — Results  far  single  years. 


Statloni. 


Bressay  (Shetland). . 
Sand  wick  (Orkney)  . 

Tongue 

Stornoway 

CuUoden  

East  Linton 

Thurston 

Tester 


Values  of  E,. 


1866. 

1857.  ^ 

1858. 

66®  41' 

78®  48' 

62®  2' 

76®  49' 

72®  29' 

840  19' 

81"  60' 

72®  8' 

73®  27' 

80®  29' 

74<»  66' 

87®  26' 

76®  4' 

68®  27' 

84®  2' 

70®  66' 

62®  10' 

82®  40' 

87®  4' 

Values  of  A|. 


1856.    ,   1857. 


8-6 
9-8 


7-8 
8-6 
9-7 
9-4 
LO-4 


1868. 


8-6 
8-8 
91 
91 
10-4 


To  find  the  centres  of  the  warm  and  cold  halves  of  the  year, 
we  may  proceed  as  follows  1  The  mean  value  of  E,  for  all  the 
stations  is  79^  20'.  To  reduce  to  the  beginning  of  the  year, 
flabtract  15°,  since  our  reckoning  has  been  taken  from  the  mid- 
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the  first  monlih.  This  leaves  64^i20',.wbidh  is  the  inter- 
>m  the  beginning  of  the  cold  hcdf  to  the  end  (or  begin- 
}f  the  year.  The  complement  of  this  or  26^  40^  is  the  in- 
from  the  be^nninff  of  the  year  to  lihe  centre  of  the  cold 
rhich  again  is  180^  distant  from  the  centre  of  the  warm 

25^  40'  corresponds  to  26  days  (nearly) 
205*  40'  "  «*  200    **         ** 

3th  and  209th  days  of  the  year  are  January  26th  and  Jnly 
vhich  are  therefore  the  centres  of  the  cold  and  warm  halves 
vear,  for  the  mean  of  the  stations.  The  corresponding 
ior  any  particular  station,  will  be  later  or  earlier  than 
^y  the  amounts  shown  in  the  fourth  column, 
expeditious  method  of  finding  the  centre  of  the  cold  half  is 
ume  the  complement  of  E,  as  representing  the  interval 
Tan.  16th  to  the  required  centre.  Thus  tiie  complement  of 
'  is  10^  40'  corresponding  to  11  days  nearly,  hence  the  cen- 
the  cold  half  is  II  days  later  than  January  16th.  This 
lination  it  will  be  observed  coincides  witn  thai  above 
In  like  manner  the  centre  of  the  warm  half  will  be  11 
ater  than  July  17th. 

taking  the  sum  and  the  difference  of  A ,  and  A ,  we  should 
approximately  the  mean  temperatures  of  the  warmest  and 
t  groups  of  30  days ;  or  if  the  difference  between  the  tem- 
res  of  these  two  periods  is  required,  it  can  be  found  by 
'  doubling  A,.  These  determinations  are  however  only 
pproximations,  and  this  is  my  reason  for  omitting  them, 
numbers  contained  in  the  Table  being  second  approxima- 
kt  least. 

;h  the  joint  purpose  of  testing  the  powers  of  the  method, 
:>mparing  different  years,  I  have  calculated  the  values  of 
d  E ,  for  single  years  for  a  few  of  the  Society's  stations, 
ing  three  (the  first  three)  which  are  not  contained  in  the 
:  table.    The  results  are  given  without  any  reservation  in 

38ay  (Shetland)  appears  to  be  the  latest  of  the  Society's 
IS,  being  about  18  days  behind  the  mean  of  the  24  stations 
ed  in  Table  I.  Sand  wick  (Orkney)  precedes  Bressay  by 
2  days,  and  this  interval  is  preserved  nearly  constant  irom 
to  1868,  although  the  absolute  times  differ  by  nearly  a 
rht.  The  amplitudes  are  also  less  for  these  two  stations 
or  any  others,  the  amplitude  (and  consequently  the  range) 
issay  being  only  about  four-fifths  of  the  average  derived 
the  24  stations.  The  extreme  lateness  of  Thurston  (near 
ur)  seems  to  be  borne  out  bv  the  results  from  single  years, 
)ears  from  a  comparison  with  the  neighboring  station,  East 
1.    The  extreme  earliness  of  Tester  cannot  be  so  eaiasSM^- 
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torily  tested,  as  the  interpolations  (in  defeol  of  obaervalioiui)  ife 
this  station  are  namerous  during  the  years  1867-&  In  the  jmr 
1866,  which  is  entirely  free  from  interpolation.  Tester  appeam 
to  have  been  16  days  earlier  than  Thurston,  and  11  earlier  ibtaoL 
'East  Linton,  a  remarkable  difference,  oonsidering  that  all  tktem 
places  are  in  the  same  county  (East  Lothian).    Comparing  oqi^ 
year  with  another,  it  appears  that  the  seasons  were  latest  in  1857^ 
being  fully  a  week  later  than  in  1866,  and  at  some  places  al 
a  fortnight  later  than  in  1868.    At  Tliurston  the  difference 
tween  the  last  two  years  amounts  to  nearly  21  day&    All 
inferences  as  to  dates  contained  in  this  uara^ph,  are  deri 
from  mere  inspection  of  the  values  of  E  ^  oearmg  in  mind  that 
degree  nearly  corresponds  to  a  day,  and  that  the  phases  are 
lier  in  proportion  as  E.  is  greater. 

As  an  instance  of  tne  convenience  afforded  by  the  preaeni 
method,  for  comparing  the  climates  of  different  countries,  I  aut 
join  the  values  of  A„  A^  and  E,  for  Edinburgh,  and  for  Alfaio; 
Mines,  N.  S.,  the  former  derived  firom  the  monthly  means  of 
late  Mr.  Adie's  observations,  embracing  a  period  of  40yearB| 


which  I  am  indebted  to  a  P&per  by  Principal  J.  D.  Forbes,  ai^* 
epitomised  in  the  Ed.  New  rhil.  Journal  for  July.  1860,  thelat — z 
ter  from  11  years  observations  by  Mr.  Henry  Poole,  Manager 
the  mines.    The  monthly  means  themselves 


For  Edinburgh, 
86-60   87-90   40-61   4488   60-87    56-66   68*87    67^   68-78    47^7    4l-ai    W^m 

For  AUnon  Mines. 
18-85   18-80   27-41    87*88   48*68    5814    6610   66-18   66*06    46*88    86*99    8447 

from  which  are  derived  the  following  values  of  mean  tempen- 
ture,  amplitude,  and  epoch : 

Edinburgh,  Ao=46-0  A,=10-8  Ej=88*  2*' 

Albion  Mines,  Ao=42-l  A2=:28-0  E,=78*  18' 

Hence,  cleared  of  technicalities,  the  relation  between  the  two 
climates  may  be  expressed  by  saying  that  the  village  of  Albion 
Mines  is  on  the  average  of  the  year  about  6^  colder  than  Edin- 
burgh, that  its  range  is  rather  more  than  double,  and  that  its 
seasons  are  on  the  average  5  days  later.  No  such  definite  in- 
formation is  obtained  by  inspecting  the  monthly  means. 

With  the  view  of  ascertaining  the  amount  of  error  entailed 
by  assuming  (as  our  method  ctoes)  that  the  calendar  months 
are  all  of  equal  length,  I  have  calculated  the  values  of  A,  A, 
and  E,  for  Edinburgh  in  four  diflFerent  ways,  my  data  being  the 
mean  temperature  of  Edinburgh  for  every  day  in  the  year,  as 
contained  in  the  number  of  the  Phil.  Journal  above  referred 
to,  viz: 

Ist  When  the  last  2  days  of  January  and  first  2  days  of 
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Mareh  are  reckoned  part  of  February,  giving  February  88  days, 
a&d  leaTing  January  and  March  only  29  days  each. 

2d.  When  the  last  8  days  of  February  are  reckoned  part  of 
March,  so  that  January  will  have  81  days,  February  26,  and 
March  84. 

8d.  When  the  last  day  of  January  and  first  of  March  are 
reckoned  part  of  February,  so  that  January  will  have  80  days, 
I^ebruary  81,  and  March  80. 

4th.  When  calendar  months  are  adopted,  giving  January  81 
days,  February  29,  and  March  81. 

The  resulting  values  of  A^  A,  and  £ |  are  as  under. 

Dftjfc  Days.              Days.                    Aq                 Ai                   E| 

Jan.  29,  Feb.  83,    March  29,  gives  46*91  10*87  83''  ZV 

•»    31,  «     2e,         "      84,         "  46*88  10*81  83«*  19' 

«    30,  «     31,        "      30,        "  46*90  10*78  83*83' 

«    31,  «     29,         •*      31,         **  46*90  10*78  83*  27' 

Here  a  difference  of  7  days  in  the  length  of  February  causes  a 
difference  of  *03  in  the  mean  temperature,  06  in  amplitude,  and 
18',  or  about  i^  of  a  day,  in  date.  From  the  last  two  lines  it 
appears  that  the  difference  between  giving  February  29.  and  81, 
days  does  not  affect  either  mean  temperature  or  amplitude,  to 
two  places  of  decimals,  and  only  affects  date  by  about  tV  of  a 
day. 

Apart  firom  the  small  error  arising  from  treating  calendar 
months  as  twelfth  parts  of  a  year,  conclusions  deduced  from 
monthly  means  are  as  accurate  as  those  from  daily  means,  the 
correction  necessary  for  reducing  monthly  to  daily  results  being 
extremely  simple  and  easy  of  application,  the  value  of  £,  being 
the  same  for  both,  and  the  values  of  A^  differing  in  the  con- 
stant ratio  of  1:1*0115. 

I  shall  not  attempt  to  show  in  detail  the  advantages  which 
meteorology  may  be  expected  to  derive  from  the  extensive 
application  of  the  method  of  reduction  here  proposed.  The 
superiority  of  definite  measures  to  mere  general  estimates,  is 
recognized  in  every  branch  of  statistical  enquiry,  yet  no  such 
measure  is  usually  applied  to  "  date  of  phase,  and  the  measures 
commonly  used  m  determining  range  are  subject  to  an  error 
which  aflfects  different  places  very  unequally. 

The  determination  of  the  "date  of  phase"  will  furnish  a 
precise  measure  of  the  retarding  effect  of  the  sea,  and  also  of 
the  different  varieties  of  soil.  The  general  effect  of  the  inter- 
change of  heat  between  the  soil  and  the  air  must  obviously  be 
to  retard  the  air  temperature,  but  I  am  not  aware  that  different 
soils  have  ever  been  compared  in  this  respect. 

The  laws  which  connect  date  of  phase  with  extent  of  range 
also  offer  an  interesting  field  of  investigation.  Generally  speaK- 
ing,  the  causes  which  retard  the  former  diminish  the  latter. 
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In  the  application  of  meteorology  to  agriculture,  date  of  pliase 
cannot,  without  serious  error,  be  overlooked.  The  earliness  of 
crops  at  one  place  as  compared  with  another,  must  necessarilj 
depend  upon  this  element  as  well  as  upon  mean  temperature  and 
range,  and  it  will  be  interesting  to  ascertain  how  much  of  the 
effect  is  due  to  each  of  these  causes. 

Thus  far  we  have  endeavored  to  describe  in  general  terms  the 
objects  and  principles  of  the  proposed  method  of  reduction. 
The  remainder  of  this  paper  will  be  devoted  to  the  mathematical 
investigation  on  which  the  method  rests. 

By  taking  observations  of  temperature  at  any  place  for  a  suf- 
ficiently long  series  of  years,  it  would  be  possible  to  ascertain 
the  average  temperature  of  each  day  in  the  year,  and  if  the 
mean  daily  temperatures  thus  found  were  projected  into  a  curve, 
its  course  would  be  free  from  those  sudden  and  irregular  devia- 
tions which  characterize  the  curve  of  temperature  for  any  par- 
ticular year. 

Such  a  curve  would  admit  of  being  expressed,  to  any  required 
degree  of  accuracy,  by  an  equation  of  the  form 

y  =  A^j+A  J  Bin  {x+E^)'\-A^  sin  {2x+E^)+A^  sin  (Sar+Ea)  -f  Ac. 

X  and  y  being  the  coordinates  of  any  one  point  in  the  curve,  and 
A,  A,  E,,  &c.  being  constants.  The  coefficients  A,  A,  A,. 
&c.,  are  the  ampltiucles  of  the  terms  in  which  they  occur,  and 
E,  £,  £3,  &c.  are  epochs.  The  term  which  involves  A,  and  E, 
attains  one  maximum  and  one  minimum  in  the  space  of  a  year, 
it  is  therefore  called  the  annual  term.  The  term  involving  A, 
and  E.  attains  one  maximum  and  one  minimum  in  half  a  year, 
it  is  therefore  called  the  half  yearly  term ;  and  in  general  the 
term  A^  sin  (nx+E^)  goes  through  its  entire  cycle  of  values  in 

the  -th  part  of  a  year.  We  assume  of  course  that  a  year  is  rep- 
resented in  arc  by  27r,  or  the  entire  circumference. 

For  places  in  the  temperate  zones  the  amplitudes  of  succes- 
sive terms  in  the  above  series  diminish  so  rapidly,  that  for  or- 
dinary purposes  all  terms  involving  A,  and  higher  coefficients 
may  oe  neglected. 

The  mean  daily  temperatures  for  any  single  year  or  for  the 
average  of  a  few  years  are  too  irregular  to  admit  of  being  ex- 
pressed with  accuracy  by  any  simple  formula,  but  it  is  possible 
to  represent  by  a  few  terms  of  tne  above  series  the  probable 
curve  of  annual  temperature  as  deduced  from  the  actual  daily 
temperatures  even  of  a  single  year.  It  is  one  object  of  the  pres- 
ent communication  to  show  how  this  may  conveniently  be  clone. 

We  shall  now  proceed  to  the  solution  of  the  following  problem. 

Given  the  temperatures  at  twelve  equidistant  points  in  the 
year,  it  is  requirea  to  deduce  the  values  of  the  constants  in  an 
expression  of  the  above  form  which  shall  be  applicable  to  them. 
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The  general  term  in  lihe  expreasion  is  A,  sinjfnx+B J.    Let 
this  be  assumed  equal  to  P.cosnx+QnSinnx.    This  assumption 

gives 

whence  J=tonEU        A;?=:P^-+Q,^ 

The  transformed  series  is 

y=A^,4"Pi  ooe«+Qi  Mnaf+^2  C06  2af  +  Q2  8in2«-}-  dsa 
Let  the  given  temperatures  be  denoted  by 

y©  yi  y2 yn 

Then  if  the  time  0  correspond  to  the  temperature  Vq,  the  times, 
or  valaes  of  x,  corresponding  to  the  12  given  values  of  y  are 

respectively  0**,  30^  60^ 880^ 

Let  the  sines  of  O"",  80'',  60**  and  90^,  be  denoted  by  the  ab- 
breviations So,  Sj,  Sj  and  S,.    Then  we  have 

yo=A^+P,83+Q,8o+P,83+QA+P3S3+Q,S,+P^S3-Q^8o 
y,=A,+P,S,+Q,8,+P,8,+Q,8,+P3So+Q383-P,8,+Q,8, 
y,  =Ao+P,S,+Q,8a-PaSj+Q,Sa-P3S3-Q38e-.P48,-Q^8a 

y.zrAo+P.So+QA-I'aSs-QaSo-PsSo-QaSa+PiSa-Q^So 
y,  =A^-Pj8,+Q,8,-Pj,8,-Q,8,+P383+Q38o-P4S,+Q^8, 

y4=A^-P,8a+Q,8,+P,8,-.Q2Sa+P3So+Q3S3-P^Si-Q48, 

y,  rzA^-P.Sa-Q.So+PjSa-QA-PaSa-QaSo+PA-QA 
y,  =Ao-P,8,-Q,8,+PaSi+Q28a-P3So-Q383-P^8,+Q^Sa 

Vi  =Ao-PiS,  -QiS2-P,8,+Q2S,+P3S3+Q3So-P^8,-Q,S2 

y,  =A«-.P,8^-Q,83-PA+QA+P38o+Q3S3+P,S3-.Q,8^ 

y,,=A,+P,8,-Q,Sa-P,S,-QaS3-P383-Q3S,-P,S,+Q^S, 

yii=Ao+^i®2-"QiSi+P2Si— Q2S2-P3S0— Qa^a-^PiSj— Q^Sg 


Subtracting  y,  fromy,,  v,  from  y,,  y,  from  y^,  &c.,  all  the 
tenns  which  contain  P,  Q,  P^  and  Q^  will  disappear.  Simi- 
larly, adding  ye  ^  Vo*  Vty^  Vv  Vt  ^  V^y  ^'i  ^  ^^®  terms  which 
contain  P,  Q,,  P,  and  Q,  will  disappear. 

Let  yo-ye  =  *o  Also  let 

yi-yT  =*i 
y2-y8  =^2 

y4-yio=*4  And  let 


y5-yii=* 


6 


*o 

xs,  =  z. 

(*1  -**) 

X8,=/, 

(*a-**) 

XS,=/a 

*s 

xs,  =  /. 

K 

X  8„  =  m. 

(^+*5) 

XS,  =f»j 

(*»+*4) 

X  Sj  ^  m^ 

*. 

X  Sj  ^  »»3 

It  win  be  found  that  the  sum  of  ^o?  'n  ^%  &^^  ^9  is  6P,,  and  the 
sum  of  m,,  m^,  m,  and  m,  is  6Q|.    Hence  P^  and  Q^  are  found 
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ind  B,  aiid  A,  u 


SB  in  the  uitbmstioil  examptu  below; 
tainyllv^  eqnatioiu, 

tanE,=  ^,    A'  =F*  +Q',  omsiiig  E,  aa  a  si 
iiy  angle,  AjS=Q„aeoE,. 

To  find  F,  and  Q,,  piooeed  as  under. 

(K,-K,)X    8,     =L, 


(K,  -  KJ  X    8.     =  L, 

(K,  -  K,)  x(-8,)  =    - 


9,,  =  Mo 


J*tv"=K'  (K.  +  K,)X 

y»  +  yii~K,  (K,  +  Kjx  s,  =  M, 

Then  will  L^,  +  L,  -f  L^  =  OP^ 

Mo  +  M ,  4-  M;  =  dQ, 
whence  E,  and  A,  can  be  obtained  by  the  equations 
taD  Ej  =  p-^  A3  =  Qj,  sec  Ej. 

To  find  P,  Q„  P,  and  Q,  wc  have 
i^-i-k^  -  is  =  OPa  K0+K3-  i{K.  +  K,  +  K^  +  KJ  = 

whence  E,  Aj,  E,  and  A,  can  be  obtained  as  above. 

In  the  following  example,  the  values  of  P,,  Q,,  E,  anc 
are  found  for  KalilUx,  NT  S.,  on  the  assumption  inal  tiie  1 
temperalurea  of  ihc  calendar  months,  may  be  regarded  as 
tical  wilh  the  temperatures  of  12  equidistant  poiute  in  the 
•The  numbers  in  the  first  column  are  the  mean  temperatur 
the  months  January  to  June,  those  in  the  second  column  ar 
mean  temperatures  of  the  months  July  to  December. 


r ,  ■ 

— fp- 

in. 

tv. 

y 

VI, 

Vll 

~vin~ 

(i-ii.) 

(VXVL) 

(Tim 

SES 

M^ 

— *]-0 

—410 

Si 

-*l-00 

^, 

!3-S 

Afi'l 

-410 

+aoa 

-7a'6 

**! 

-B27S 

301 

^B■l^ 

-Si-1 

+  10-6 

-387 

-18-38 

n-7 

a. 

-16 

S8-9 

4)^■9. 

-   9-3 

-   9'3 

», 

■00 

-  98 

*8-S 

B7'8 

+IO-B 

The  coefficients  A,,  E,  and  those  belonging  to  higher  1 
areof  comparatively  little  practical  use,  and  it  will  not  be  i 
Bary  to  append  examples  of  the  process  for  obtaining  the 
there  is  no  difficulty  in  the  application  of  the  formulce. 
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The  last  edition  of  the  Encyclopaedia  Britannica  has  an  article 
on  "  Meteorology  "  by  Sir  John  Bterschel,  in  which  the  attention 
of  meteorologists  is  called  to  the  great  practical  utility  of  the 
mode  of  reduction  aboye  described,  which  has  been  for  some 
time  known  but  has  been  little  used.  The  formulae  which  Sir 
John  Herschel  there  giyes  for  denying  the  yalues  of  the  con- 
stants from  monthly  means,  are  in  reality  identical  with  those 
above  given,  though  the  identity  is  not  at  first  sight  obyious. 
He  asserts  that  the  yalues  thus  obtained  are  the  most  probable 
values,  as  derived  from  the  application  of  the  method  of  least 
squares.  Also  that  '*  it  is  a  peculiarly  valuable  property  of  these 
expressions,  that  if  the  approximation  be  stopped  at  any  one 
tenn, ....  then  should  it  oe  considered  afterwards  desirable  to 
carry  it  a  term  further,  ....  it  is  not  necessary  to  recompute  the 
former  coefficients,  their  values  remaining  unaltered." ' 

Instead  of  using  the  temperatures  of  12  equidistant  days,  as 
the  basis  of  calculation,  there  are  obvious  advantages  in  employ- 
ing the  mean  temperatures  of  the  12  months  which  compose  the 
year;  but  it  will  be  necessary  to  apply  a  correction  to  the  results 
thus  obtained ;  for  it  is  not  true,  even  on  the  average  of  a  long 
series  of  years,  that  the  mean  temperature  of  a  month  is  the 
same  as  that  of  its  middle  day.  We  shall  proceed  to  investigate 
the  nature  and  amount  of  the  correction  wnich  must  be  applied, 
deducing  by  the  way  some  interesting  relations  between  the  mean 
and  instantaneous  values  of  variable  elements. 


Let  OACX  be  the  curve  which  represents  the  variations  of 
temperature  through  the  year.  Let  the  ordinates  AB  and  CD 
represent  the  temperatures  at  the  beginning  and  end  of  an  inter- 
val of  time  represented  by  BD.  It  is  obvious  that  the  mean 
temperature  of  this  in^rval  will  be  obtained  by  dividing  the 
area  ABCD  by  the  distance  BD. 

'  Of  the  theorems  to  which  the  remainder  of  this  article  is  deroted,  I  believe  I 
We  the  honor  to  be  the  first  discoverer.  They  were  first  published  by  me  io  the 
Bdio.  New  PhiL  Joomal  for  July,  1861.  A  correction  for  the  difference  between  the 
mesn  temperature  of  a  month  and  the  temperature  of  the  middle  of  the  month  had 
Iwo)  applied  (unknown  to  me)  by  Professor  (now  Principal)  J.  D.  Forbes,  in  a  paper 
ittd  March  26th,  1860,  (Trans.  R.  S.  £.,  vol.  zxii.  Part  II),  accompanied  by  the 
>ttDark  tiiat  the  correction  has  not  usually  been  made.  But  the  method  there  em- 
ploy^ ▼&*  only  approximate  and  was  based  on  different  principles  from  thaX  \i«c« 
(described. 
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First  let  us  suppose  the  equation  of  the  curve  (or  tlie  expres- 
noa.  for  the  temperature  in  terms  of  the  time)  to  be 

Let  2c  denote  the  length  of  the  inter\'al  BD,  and  let  x"  be  the 

value  of  a:  for  its  middle  point.     Then  the  values  of  3:  for  points 

B  and  D  will  bt  x'  —  c  and  x'+c,  and  the  area  ABDC  will  be 

th«  integral  of  ydx  taken  between  these  limits, 

=  a(coai'-  e  —  CM  *'+  e) 

=2asinz'.fiDC  1 

=  2  8ine.y'  j 

if  y'  denote  the  value  of  y  for  the  middle  point  of  BD, 

Hence  the  area  bounded  by  two  ordinatea  whose  mutual  di*- 
taoce  ia  given,  varies  directly  as  the  ordinate  drawn  midwny  be- 
tween them.     The  areas  of  portions  of  the  curve  below  the  line 
.  OX  must  of  course  be  reckoned  as  negative. 

Dividing  the  expreseions  for  the  area  by  2c  we  obtain 


whicli  is  therefore  the  mean  value  of  y  for  the  given  interval. 

Let  c=—,  then  2n  denoting  a  year,  the  given  interval  2c  will 

be  the  -ih  part  of  a  year.     Hence  the  mean  temperature  of  any 

-tb  part  of  a  year  is  to  the  temperature  of  its  middle  point  a3 

•in-  :  -.    If  the  given  interval  is  the  j',th  part  of  a  year,  this 

ratio  becomes  sin  15° :  arc  15°  or  1 : 1-0115. 

These  conclusions  have  been  drawn  on  the  supposition  that 
the  expression  for  the  temperature  is  y=asinx.  They  will  still 
be  true  if  the  e^cpression  be 

for  ttis  change  only  amounts  to  removing  the  origin  of  coordi- 
Dates  along  the  axis  of  x  and  does  not  alter  the  values  of  tb' 
ordiofttes. 

If  tbe  ezpressioD  for  the  temperattire  be 
y  =  A  +  a.MD{*  +  E) 
the  ordinates  will  be  greater  than  before  by  the  conBtaot  qttui 
tity  A,  which  represents  the  mean  temperature  of  tbe  year 
hence  the  temperatures  will  require  to  be  diminished  by  th 
mean  of  the  year  in  order  that  the  above  conclusions  may  b 
applicable.  The  following  theorem  will  hold  in  all  three  casef 
viz: — 

The  differeuee  between  the  mean  temperatures  of  any  tw 
equal  portions  of  the  year  will  be  lees  than  the  difference  betwee: 
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the  temperatures  of  their  respective  centres,  in  t^e  constant  ratio 

9V       ft 

of  sin-  :~,  each  of  the  portions  being  sapposed  to  be  the 

4li  part  of  a  year,  where  m  may  be  either  a  whole  number  or  a 

fraction. 

Hence  the  annual  range  as  shown  by  the  curve  of  monthly 
mean  temperatures  will  be  less  than  that  exhibited  by  the  curve 
di  daily  mean  temperatures  in  the  ratio  of  sin  16^ :  arc  16^. 

Strictly  speaking,  instead  of  ''daily  mean  temperatures/'  I 
OQgktosay  *' instantaneous  temperatures;"  but  the  difference 
is  80  small  as  to  be  quite  inappreciable,  since  the  former  are  to 
the  latter  nearly  in  tne  ratio  of  sine  to  arc  of  80  minutes  or  of  1 
to  1-000013. 

Assuming  then  that  ike  expression  for  instantaneous  tempera- 
tore  is 

y=  A  +  a8iD<a;-f-E) 

the  mean  temperature  Y«  of  any  Uh  portion  of  a  year  will  be 

given  by  the  equation 

sin  - 
Y.z=:A+a.  — ^8in(«+E) 


m 


« being  the  time  for  the  centre  of  the  portion.  Hence  if  the 
instantaneous  temperatures  follow  a  simple  harmonic  law,  the 
mean  temperatures  of  equal  intervals  of  time  will  also  follow  a 
simple  harmonic  law.  I^or  the  mean  temperature  of  any  period 
of  30y*j  days  we  have 

Secondly,  let  the  expression  for  instantaneous  temperatures  be 
yz=Ao  +  aj8in(«+EJ  +  a,8in(2a;  +  Ej). 

Thejcxpression  for  the  area  bounded  bv  two  ordinates  whose 
distance  is  2c  will  as  in  the  former  case  be  the  integral  of  ydx 
between  the  limits  x'—c  and  aZ+c 

=  2AoC+  2«j  8inc  sin  {x'+E^)  +  2a^  *-^^  8in(2ar'+  E^) 

and  dividing  by  2e  we  obtain  for  the  mean  value  of  y  the  ex- 
pression 

A.+a,  —  »m  («'+£,)  + a,  -^8m(2«'  +  E,). 

Hence  the  mean  temperature  of  any  -th  portion  of  a  year  is 
given  by  the  equation 
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\\=A^+a,  -^  sit,  (/+£,)+<.,  ^  sm(2^+E,). 
Let  771  =  2  and  we  have  for  the  mean  temperature  of  a  half  yea 

the  third  term  vanuhing,  aiiioe  ffln  n=0.  i^noe  the  half  jesri' 
tena  produces  no  effect  opon  the  mean  temperature  of  a  bi] 
year  {bb  is  also  obvioos  mm  general  oonaiderationsj,  and  tit 
amplitude  of  the  half  yearly  means  is  to  that  of  tne  anou 
term  for  daily  means,  as  the  tadlos  of  a  circle  is  to  a  qnat 
rsntal  arc 
The  range  of  the  lialf  yearly  means,  being  doable  of  tl 

2  ^h 
amplitude,  is  a, .  -^  which  bung  divided  by  a,  . die  ai 

i  S 

pUtude  of  the  annoal  term  for  monthly  means,  ^ves  as  a  qa 

tient  the  numerical  value  of  which  is  1'287S.    Henoe 

the  amplitude  A,  deduced  from  monthly  means  be  multipli< 
by  this  number,  the  product  will  be  the  difference  between  t 
temperatures  of  the  warmest  and  ooldeet  halves  into  whioh  i 
year  can  be  divided. 

lastly,  let  the  expression  for  instantaneous  temperatures  ta 
the  general  form 
J— A(,+o,8in(if+B,)+«,wn(2a+B,)+    .    .    .    .    -fo.Mii(MH^ 

It  will  be  foond  by  proceeding  as  in  ihe  previous  cases,  th 
the  expression  fbr  Has  mean  temperatore  of  ^  '  th  cf  a  year 

Bin??  sin!? 

+«.  ■  -^  «"  (3^E,)+ -K  -^  "»  («H-B.)- 

Hence  if  A,,  A,,  A,  ....  A,  denote  the  amplitudes  deduct 
&om  moutbly  means,  we  have 

—        »'"  ^fi°     .    _      Bin  30°         _       Bin  4&' 
'       ''arclS"'      '       'arcSO"      *       *  are 46°' 
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Conyersely, 

.     arc  16**  .     V.  ^  z^^^.. 

ai  =  A,  -:— — 5    =    AjX  10116 

*  *  MU  16**  * 

.     arc  30®  .     v  ^  ,  /^  ^  h.* 

«»  =  ^»8ir30'    =    A,  X 1-0472 

''•  =  ^»s?IP    =    ^.X  1-1107 

''*  =  ^*riHl05     =    A*  X  1-2092 

d^c.  <Slrc. 

Hence,  to  reduce  monthly  to  daily  results  it  will  simply  be 
necessary  to  multiply  the  amplitudes  A,,  A,,  &c.,  as  above  indi- 
cated. The  logarithms  of  the  multipliers  for  A , ,  A  „  A ,  and  A  ^ 
are  as  under. 


,       arc  16" 
'^-  sin  16» 

= 

*0049'726 

,       arc  80" 
'*'«•  sin  30» 

= 

•0200286 

arc  46® 

log.  -T— jTo 

= 

•0466049 

,       arc  60® 

jjjjj 

•0824980. 

Art.  m. — Remarks  upon  the  Article  of  Prof,  J,  D,  Everett;  by 
E.  LooMis,  Professor  of  Natural  Philosophy  and  Astronomy 
in  Yale  College. 

In  the  preceding  article,  page  18,  Prof  Everett  has  adopted 
the  formula 

y  =  A  +  a  sin  (a?  -|-  «) ; 

to  represent  the  annual  fluctuation  of  temperature  at  any  place, 
and  he  remarks  that  according  to  this  formula  "  the  curve  has 
one  maximum  and  one  minimum  in  the  year,  which  are  precisely 
hcdf  a  year  asunder  ;  and  the  curve  is  bisected  symmetrically  at  the 
points  ofTnaximum  and  minimum  temperature. 

In  order  to  determine  whether  these  assumptions  are  conform- 
able to  nature,  and  if  not,  whether  the  error  of  the  assumptions 
is  important,  I  will  compare  them  with  observations  of  tempe- 
rature made  at  several  aiflferent  stations.  I  first  take  the  obser- 
vations made  at  Greenwich,  embracing  43  years,  from  1814  to 
1856,  as  reduced  by  Mr.  James  Glaisher.  The  following  Table 
rs  the  mean  temperature  of  each  day  in  the  year. 
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35-5 

38-1 

41-7 

m-o 

5i-6 

59  3    6.-7 

6.-4 

565 

476 

4»6 

iai 

35-9 

38.5 

4i6 

46j 

5j-8 

594  ,6i-7 

61 -3 

S6-3 

4y4 

4)4 

4(ri 

i8 

36  3 

38.3 

4i'3 

4&4 

53  1 

595    6i-7 

61 -o 

56-0 

49-> 

4>-> 

M 

'9 

36-5 

38-4 

4r-8 

46' 5 

53  3 

V6 

6.  7 

600 
606 

ni 

4' 

4i. 

3y! 

36-8 

385 

4f9 

4&7 

536 

59-8 

61-6 

li 

4.-1 

^' 

37-1 

3e.5 

4.9 

470 

53.8 

599 

61 -5 

60^6 

555 

4.C 

3-4 

373 

38-6 

4<9 

47-5 

541 

6o-o 

6i-5 

6o4 

S54 

4. -7 

J79 

j3 

37' 5 

38-9 

410 

47-6 

54-3 

60-] 

6.5 

6o-3 

5S3 

483 

41-4 

yri 

i4 

37-8 

39. 

4si 

47-6 

54-4 

60-4    6r6 

60-3 

55-0 

Zt 

4i-o 

Jt^ 

j5 

38o 

3y5 

4s-3 

47-6  ,54-6  160.6161-8 

60-3 

S4-9 

4cS 

36S 

s6 

38-3 

397 

4i-3 

476    547  |6f8  !6.-i 

S9-9 

S4? 

474 

40-9 

364 

'7 

38  3 

398 

4i-4 

460    549    »'-o    6j-3 

59-7 

545 

47  J 

4.-. 

m 

36 

38  r 

400 

4)6 

4B-5    55-1    6i-3    6^5 

576 

543 

470 

4iS 

37-0 

»9 

37-9 

4iB 

49.     55  4    6.5    615 

594 

54o 

46-8 

4.6 

37  3 

3i 

37-6 

43o 

49-5    55-7    61-5    6.-5 

iy- 

53-8 

46-6 

4.-5  1  37-i  1 

3i 

37  3 

43-4 

ISfr.   1          !6q.5 

^0 

I46S 

^t\ 

From  this  Table  wa  perceive  that  the  maximam  temperatnre 
occurs  on  the  80th  of  July,  The  minimum  occurs  Bometimo 
between  Jan.  9th  and  15lh ;  we  will  call  it  Jan.  12th,  The  in- 
terval from  the  minimum  to  the  maximum  ia  199  daya,  aad  from 
the  maximam  to  the  minimum  166  days.  The  difTereoce  ia  38 
days ;  that  is,  the  first  principle  assumed  by  Prof.  Ererett  ia  ia 
error  by  more  Uian  a  month. 

In  order  to  determine  whether  the  curve  is  ayminetrically  di- 
vided at  the  point  of  maximum  temperature,  I  will  compare  the 
temperatures  for  30,  60  and  90  days  before  and  after  July  80th. 
The'  results  are  as  follows: 


Difference  -  Z'-l 


June  30,         Ol'-S  Aug.  29,         69''-4 

'May   31,  56-1  SepL  28,  54-3 

May     1,         60-0  Oct.   28,         47-0  "  -3-0 

Thug  we  see  that  the  temperaturea  for  90  days  before  and  flO 
days  after  the  maximum,  instead  of  being  equal,  as  they  should 
be  according  to  the  assumption  of  Prof  Ererett,  differ  by  three 
degrees ;  which  ia  one  ninth  part  0/  the  entire  anntial  range. 
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In  order  to  decide  how  far  the  preceding  coDclaaona  may  be 
(Miliar  to  the  climate  of  Greenwich,  I  will  make  the  same  com- 
risoD  for  three  atatiooa  in  Germany,  according  to  the  materials 
raished  by  Prof.  Dove,  viz.  Berlin  from  110  years  observation^ 
mzig  from  81  years  observations,  and  Breslau  from  84  years 
aervatioDS.  The  averages  are  taken  for  intervals  of  5  days, 
id  the  temperatures  are  expressed  in  degrees  of  Beaumur'a 
lermometer. 


Mean  Umperatt 

rt/or  each  five  dayt  of  tht  year. 

BwliB. 

D.XV 

Bn>l>ii. 

BstliD. 

D«^ 

Bniln. 

la.     1-5 

-.°i4 

-.°67 

-3%. 

July  3o-4 

./54 

\k 

■3°77 

6-IO 

-x-74 

-^■9fi 

-35i 

5-9 

14-89 

14-47 

n-i5 

~t46 

-3-j6 

.0-.4 

14-87 

i3-5o 

.4-36 

16-20 

-104 

-a-M 

.5-19 

15.4 

i3-6B 

i4'34 

1.-J5 

-j'3S 

-3-37 

I10-J4 

13-94 

.455 

=6-3o 

ooO 

-1-68 

-i-,6 

35- »9 

Is-U 

i4-i6 

14-35 

FA  3,-4 

0-31 

—  1-73 

-l-»0 

-ing,  3o  3 

.5-49 

.4-18 

14-71 

5-9 

0.6 

-1-33 

A   8 

i5i? 

14-04 

14-53 

lO-l 

oli 

-1-36 

9   .3 

WU 

13-66 

.4-38 

15-.9 

o5» 

—  f07 

14   18 

.3-34 

14-36 

W.-34 

.9-33 

.4o4 

\xt 

■  3-84 

s5  I 

1-39 

-0-53 

CKOO 

34-18 

13-86 

.3  4' 

Hwfa  2-6 

1-73 

1-84 

-0  36 

-0-48 

s 

Sept  »9-» 

.3  55 
i3.i3 

"40 

.3,4 

I3-14 

ii-16 

iX 

0-B3 

8-.  3 

13  35 

10-80 

i.Si 

17-11 

3'aa 

~o5i 

1-47 

13-17 

1194 

ioo4 

10-68 

ia.i6 

3  33 

0^54 

■  ■84 

18-aa 

uH 

n 

10-37 

17-31 

4.6 

I'lB 

3'8S 

33-37 

lo-Si 

9  93 

ipHI    i-S 

5-l8 

ri6 

3-78 

Oct.   38-3 

8^93 

7-56 

5 

6-10 

6-10 

3-. J 

5- 10 

3-7 

7-oB 

li-i5 

3.78 

5-7t 

8-13 

8-Tb 

6-30 

16-30 

7-i5 

4-58 

636 

.3-.  7 

7-36 

536 

6-83 

ll-aS 

807 

5  10 

t:5 

.8-33 

6-76 

5-o8 

6-33 

j6-3o 

8  63 

58o 

8'38 

33-37 

5-83 

4-30 

5-83 

JI.J     .-5 

917 

648 

900 

Nov.  38-1 

5- .6 

3-66 

4-64 

6-;o 

IS. 

7- 16 

9-90 

3-6 

4-79 

3-73 

3-B6 

i.-i5 

7-66 

7-1 1 

IS 

3-74 

3  3. 

r6-» 

ro83 

868 

'Fi 

13-16 

3-M 

ii-jS 

.■■84 

9-08 

3'65 

1-04 

iii 

j6-3" 

irJo 

5-84 

11-50 

33-36 

1-93 

0S6 

Iw3.-4 

i3o8 

lofo 

11- 30 

Dm.  37- 1 

1-87 

0-78 

1-00 

5-9 

i305 

.1.^6 

i3o5 

»-6 

.-5o 

0-38 

0-68 

10-14 

i4do 

ii'84 

13-38 

067 

-0.48 

1S-19 

i4'o3 

13-83 

13-16 

-SfS 

-0-87 

io-j4 

i3t3 

n-^ 

I3-II 

-.33 

i5->9 

14-37 

11- 5o 

.3  48 

31-36 

-0-34 

-1-74 

-1-78 

1          37-3. 

-ani 

-,■98 

-3-o3 

From  these  observations  we  see  that  at  Berlin  the  maximum 
mperature  occurs  July  29,  and  the  minimum  January  8tb. 
A>.  Joox.  8ci.— Second  8nns,  Vol.  XXXV,  No.  103.— Jui.,  184& 
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The  Tat«rval  from  minimum  to  maximum  is  202  days ;  and  fra 
maximum  to  miaimum  16S  days.     The  difference  is  39  daya. 

Comparing  the  temperatures  for  30,  60  and  90  days  before  in 
after  the  maximum  we  iind 

JuEe29.  U''-44    Aug,28.  13°'74     Difforence-O'-TO  R.=:  — r-68Ft 
May  SO.  12  -ai     Sopt.27.  10  -07  "       -2  -64      =-5-  71    " 

Apr.  30.     8-89     Oct.  27.     5 '56  "       —3-33      =—7-49    " 

At  Dauzig  the  maximum  temperature  occurs  July  SO;  an 
the  minimum  Jan.  8tb.  The  interval  from  minimum  to  mai 
mum  ia  203  days,  and  from  maximum  to  minimum  162  day 
The  differeuce  is  41  days.  Comparing  the  temperatures  betoi 
and  after  the  maximum  we  6nd 

JuaeSO.  W-nt     Aug.  29.  12-27     Difference-0''-48  R.=  -1''-10F» 
May  ai.  10  -30     SepL  28.     8  -02  '■       -2  -28     =-5  -13    " 

May     1.     6-21     Oct.   28.     3  88  "       -  2 -33      =-8-24    ' 

At  Brealau  the  maximum  temperature  occurs  July  31 ;  m 
the  minimum  Jau.  10th.  The  interval  from  minimum  to  mu 
mum  is  202  days ;  and  from  maximum  to  mioimum  163  day 
The  diai-reuce  is  39  days.  Comparing  the  temperatures  befbi 
andafler  the  maximum  we  &nd 

July!.    13°-71     Aug.  30.  13°-10     Difference- 0"-52  R.= -l''17Fi 
June  1.    12 '06     Sept.  29.     9-36  "       —2-70     =  —  8 -07    ' 

May   2.      8-86     Oct.    29.     4-88  "       -3-98      — -8-96    ' 

The  results  at  these  three  stations  accord  remarkably  wi 
with  each  other,  and  we  mu-st  regard  them  as  indicating  the  U 
of  climate  for  that  part  of  Kurope.  These  results  also  acco! 
pretty  well  with  those  obtained  at  Greenwich ;  but  the  decrea 
of  temperature  in  autumn  is  more  rapid  at  the  German  statioi 
than  it  is  in  England.  The  average  temperature  at  the  thr 
German  stations  90  days  after  the  maximum,  is  le^  than  the  tei 
perature  90  days  before  the  maximum,  by  7'''23  Fahrenhe 
which  ia  nearly  oneJijVi  of  the  annual  range  of  temperature. 

If  we  institute  a  similar  comparison  for  the  soutnern  part 
the  United  States,  we  shall  find  thesame  want  of  symmetry  in  tl 
carve  which  represents  the  annual  fluctuations  of  temperatui 
Thus  at  Savannah,  Ga.,  according  to  21  years  of  observatior 
the  minimum  temperature  occurs  about  December  20th,  and  tl 
maximum  about  July  20th ;  making  an  interval  of  7  mont* 
from  minimum  to  maximum,  and  of  6  months  from  mazimu 
to  minimum. 

We  conclude  then  that  any  formula  which  supposes  the  cur 
of  annual  temperature  to  be  symmetrically  divided  at  the  poi 
of  maximum,  does  not  represent  climates  like  those  above  spe 
fied,  with  that  degree  of  accuracy  which  science  requires. 
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Abt.  IV. — Upon  Natural  and  Artificial  Section  in  some  (Jficetopod 

Annelids  ;  by  W .  C.  Minor. 

The  circumstances  of  spontaneous  fission  have  been  observed 
in  so  few  species  of  annelids  at  present,  as  to  make  e veiy  additional 
observation  of  value,  even  though  only  confirmatory  of  what  is 
already  known  upon  that  subject.  This  consideration,  and  the 
&ct  that  all  views  of  its  nature  in  the  Oligochoeta  seem  to  be  based 
upon  the  observations  of  one  species — Stylaria  proboscidea, — have 
tempted  me  to  publish  the  following  brief  investigations,  how- 
eyer  they  may  want  of  any  very  special  novelty  to  give  them 
Talae. 

It  is  now  nearly  one  hundred  years  since  the  distinguished 
Danish  naturalist,  Otto  Fr.  Miiller,  studied  the  phenomena  of 
spontaneous  fission  in  the  fresh  water  Naids,  >  and  his  able  little 
work,  Von  Wurmen  des  sussen  und  sahsigen  Wassers,  Kopenhagen, 
1771,  largely  devoted  to  that  subject,  shows  that  he  failed  only 
where  the  imperfect  means  at  his  command  led  him  astray. 
The  multiplication  by  artificial  section  had  been  observed  before 
that,  both  in  the  Naids  and  other  animals,  and  had  awakened  a 
good  deal  of  general  interest;  but  the  multiplication  by  sponta- 
neous fission  seems  to  have  been  very  nearly  if  not  wholly  dis- 
regarded at  that  time.  Nor  has  its  occurrence  in  the  fresh  water 
worms  received,  since  then,  the  investigation  that  it  seems  to  de- 
mand. For  with  the  exception  of  a  discussion  by  Schultze  and 
Leuckart  upon  some  of  the  particulars,  and,  the  significance  of 
this  phenomenon  in  relation  to  budding,  some  ten  years  ago,  and 
a  sweeping  denial  of  its  occurrence,  or  at  least  of  its  vital  and 
systematic  nature,  by  Dr.  Williams,  about  the  same  time,  no 
one,  so  far  as  I  am  aware,  has  published  any  extended  observa- 
tions upon  the  fissiparity  of  the  fresh  water  Naids  since  the  time 
of  Miiller.^  And  yet  the  statements  of  Dr.  Williams,  in  regard 
to  both  artificial  and  spontaneous  fission,  are  such  as  to  suggest 
at  once  the  importance  of  a  reexamination  of  the  whole  subject ; 
while  the  great  interest  given  to  this  question  by  the  remarkable 
speculations  of  Steenstrup,  together  with  the  interesting  varie- 
ties of  the  phenomenon  as  observed  in  the  marine  worms  by 

*  Trembley  had  discovered  it  long  before  this,  as  he  observes  in  his  Memoiret 
p. «.  d  thitt,  dun  genre  de  Polype*  cTeau  douee,  1 744 ; — and  Roesel,  in  his  Insekten 
hduttiffungen,  describes  the  united  parent  and  bud ;  but  the  former  did  no  more 
tbiD  observe  the  fact,  and  the  latter  wholly  misunderstood  what  he  paw. 

*  Gruithuisen  remarks  in  his  Attatomie  der  gezungclten  Naide,  {Nov.  Act.  Nat, 
Ow.T.  xi,  p.  248,)  only  that  it  is  uncommon  to  ^nd  a  Naid  without  buds  of  the 
■Mood  generation,  and  refers  to  Miiller  for  the  details  of  their  formation.  Since 
^ting  this,  I  have  seen  in  X/euckart's  valuable  yearly  report  in  tlie  Archiv.  f.  Na- 
t^^r^ttiehiehte  for  1861,  a  notice  of  Claus's  observations  on  fission  in  Chaiogaster^ 
vbid),  00  far  as  there  given,  I  can  confirm. 
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Quatrefagcs,  Edwards,  Frey  and  Leuckart  and  others,  seem  to 
demand  a  more  complete  knowledge  than  we  as  yet  possess  of 
its  occurrence  in  the  fresh  water  group. 

I  may  here  remark  that  the  European  species  chiefly  studied 
hitherto,  iSlylaria  proboscidea^  has  not  come  under  my  observation, 
nor  am  I  aware  that  it  has  been  found  in  America.     Four  spe- 
cies of  Naids  common  in  this  vicinity,  Sli/laria  (Pristina)  fowjf- 
seia,  Xais  rivtilosa,  and  Dero  Umosa,  found  in  fresh  water,  and  s 
marine  Fvchyircevs^  E.  iriveniralopeciinatusj  have  been  the  prin- 
cipal subjects  of  my  investigation.     In  regard  to  the  first  of 
these,  it  may  be  questioned  whether  our  species  is  identical  witk 
that  described  by  Ehrenberg,  (SymMce  Physicce,)  as  Pristina 
longiseia,  for  his  description  is  too  brief  to  be  of  specific  value. 
As,  however,  the  characters  given  by  D'Udekem,  in  his  Nouv^ 
Classification  dcs  Annelides  Setigires  Ahranches^  {Mimoires  de  VAcad, 
Royale  de  Belgique^  1859,  T.  xxxi,)  apply  equally  to  the  Ameri- 
can species,  I  am  compelled  to  regard  it  as  the  same.'     The 
second  species,  Nais  rivulosa^  already  described  by  Leidy,  (e/ow* 
nal  Acad.  Nat,  Sci,  Phila.,  1850,  vol.  ii,  pt.  1°,  p.  43,)  very  closely 
resembles  the  European  Nais^  elinguis,  with  which  D'Udekem 
regards  it  as  identical.      The  third  species,   Dcro  limosaj  has 
also  been  described  by  Leidy,  iProc,  Acad,  P/nia,,  1857,  vol.  v, 
p.  226)  and  though  overlooked  oy  D'Udekem,  appears  to  be  dis- 
tinct from  the  European  form  of  the  same  genus.     The  fourth, 
Enchytroeus  triveniralopeciinaiuSy  I  have  not  been  able  to  identify 
with  any  species  described  in  works  at  my  command,  and  have 
therefore  named  from  the  three  anterior  pairs  of  ventral  combs 
after  which  the  dorsal  combs  begin.     This  character  appears  to 
distinguish  it  from  E.  socialis,  if  I  may  judge  from  tne  figure 
given  by  Leidy  {Jour,  Acad,  Phila.),  It  has  no  eyes.   The  pharynx 
extends  nearly  to  the  fourth  ventral  or  the  first  dorsal  combs, 
from  which  a  narrow  esophagus  continues  to  a  little  back  of  the 
sixth  ventral  combs.     Here  a  gradual  enlargement  of  the  ali- 
mentary canal  occurs,  ending  abruptly  just  back  of  the  eighth, 
in  a  narrow  twisted  tube;  and  this  last  gradually  enlarges,  at  the 
ninth  ventral  combs,  into  a  moderate  sized  alimentary  canal,  in 

'  D'Udekem  remarks :  "  Je  ii'ni  pas  adopts  le  genre  Stylaria  admis  par  Lamarck 
et  Ehrenberg,  parce  que  cette  espice  ne  differe  den  autres  Nais  que  par  rallonge* 
merit  tr^s  grand  de  la  l^vre  superieure.  Ce  cliaract^re  n  otant  accoinpngii6  d'aucune 
modification  importantc  dims  la  Airrn  des  autres  or^anes*,  je  ne  puis  le  cun<:id^rer 
conmie  as«ez  tranche  pour  servir  d  f(>rmer  un  p^enre  nouveau."  There  is  however  ft 
marked  difference  in  the  I'orin  and  position  of  the  cordilVjrm  anterior  enlargement  o( 
the  alimentary  canal,  which  even  the  statements  and  fi^^ures  of  Miiller  and  OruithU' 
isen  indicate,  between  the  N'aids  with  a  long  upper  lip  or  proboscis  and  tho?€ 
with  a  short  one,  and  the  manner  of  fission  differs  in  these  two  groups  as  will  hi 
shown.  Lamarck's  genus  Stf/faria  is  therefore  a  good  one.  Khrenberg's  divissfor 
of  this  genus  however,  based  upon  the  absence  of  eyes,  is  unfounded,  for  I  hav< 
seen  Xais  rivvJo^a  lose  them  without  any  other  apparent  change,  and  Agassiz  hsi 
Btttted  tliat  this  occurs  as  a  part  of  the  normal  development  in  n>aiiy  Nai«is. 
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which  I  observed  nothing  specially  marked.    The  entire  length 
of  this  Naid  was  about  f  inch. 

The  occurrence  of  spontaneous  fission  in  Sti/laria  (Nais)  pro* 
hoscidea  is  described  as  follows  by  Mtiller.  **If  a  virgin  Naid, 
as  I  may  call  it,  with  16  or  more  pairs  of  hair  combs  or  tiO  or 
more  pairs  of  hook  combs  [there  are  four  pairs  of  hook  combs 
anterior  to  the  first  hair  or  dorsal  combs  as  in  Nais  and  Dero] 
be  carefully  observed  it  will  be  seen  that  its  anal  ring  slowly 
eloDgates  and  afler  some  days  appears  to  be  transversely  marked 
within  into  rudiments  of  future  rings.  ^  In  ench  of  these  divis* 
ions  beneath  the  skin,  germs  of  hooks  and  hairs  appear,  and  the 
pulsations  of  the  artery  are  evident,  while  the  food  forces  a  way 
through  them.  The  hooks  and  haira  gradually  come  througa 
the  skin  in  succession  from  before  backward,  while  the  rings  en* 
larging,  the  Naid  increases  considerably  in  length.  While  in 
this  way  new  segments  and  their,  contents  are  forming  within 
the  anal  ring,  on  the  other  side  [anteriorly]  of  it,  a  strongly 
marked  transverse  line,  different  from  those  just  mentioned,  ap- 
pears,  and  extends  across  the  whole  width  of  the  animal.  The 
angles  formed  at  the  sides  of  the  body  project,  and  on  the  top  a 
Blight  projection  is  evident  which  gradually  becomes  a  distinct 
proboscis,  while,  finally,  eyes  appear  back  of  this  fission.  Thus 
the  Naid  becomes  a  mother."  .  .  .  "Frequently  one  may  see  in 
the  anterior  half  of  the  elongated  anal  ring  of  the  mother  Naid 
1  second  ring  formation  similar  to  the  one  just  described."  .  .  . 
"This  is  not  all.  Hardly  has  the  second  bud  acquired  the  length 
rf one  mature  ring  than  a  third  bud  appears  before  it,  and  I  have 
Jven  seen  a  fourth."  .  .  .  **  Further,  not  only  may  a  parent  and 
Its  four  offspring  thus  appear,  but  the  buds  themselves  may  give 
rise  to  new  buds ;  their  terminal  joints  forming  new  buds  as  they 
themselves  were  formed.  Hence  we  may  find  a  parent  with  its 
children  and  grand-children  attached  to  its  body."  (op.  cit.  pp. 
J4,  36.) 

Mtiller  afterwards  gives  his  observations  upon  a  single  Naid 
torn  the  20th  of  May  to  the  9th  of  June.  During  this  time,  it 
jave  off  the  buds  observed  posterior  to  the  17th  pair  of  combs, 
ifter  which  a  formation*  of  rings  began,  without  any  trace  of 
separation,  until  the  body  was  elongated  to  over  40  pairs  of 
lombs.  About  this  time  a  fission  occurred  between  the  21st 
iQd22nd  pairs  of  combs.  Fission  occurring  in  this  way  after 
ia elongation  of  the  body  I  shall  speak  of  as  the  "renewal  of 
fission."      Further  observation  of  individual  Naids  led  him  to 

*  Schultxd  considers  Mtiller  in  error  as  to  the  position  at  which  fission  takes  place, 
^iscaiue  he  describes  it  as  occurring  in  a  segment  and  not  between  two.  The  differ- 
nice  of  statement  however  is  simply  verbEtl,  as  MQlier  speaks  of  "  die  Zwiscben- 
H&ame  der  Borsten  oder  die  Oclenke,"  p.  26,  and  in  many  other  places  shows  very 
pUlnly  that  such  is  his  menning. 
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conclude  that  each  bud  is  formed  one  joint  anterior  to  its  p^ed^ 
cessor,  that  there  is  thus  a  gradual  reduction  of  the  parent  seg- 
ments till  a  certain  point;  that  then  a  reformation  of  rings 
takes  place,  and  an  elongation  of  the  body  of  the  Naid  to  re- 
commence this  circle  of  fission. 

Schultze,  in  his  article,  tlber  die  Fortpflanzung  duvch  Theikmg 
bei  Nais  proboscidea  (Archiv  /  Naturgeschichte,  1849,  T.  xv,  p. 
293,)  confirms  the  statements  of  Miiller  as  to  the  passage  ovff 
of  one  of  the  parental  segments  to  each  bud;*  though  he  is  not 
fortunate  enough  to  observe  the  recommencement  of  fission  in 
the  elongated  Naid.  He  observes  also  (p.  301)  that,  contrary  to 
what  Steenstrup  had  supposed  from  the  analogy  of  marine 
worms,  there  is  no  relation  to  metagenesis  in  the  phenomena  of 
budding  in  this  Naid,  for  he  had  never  seen  generative  organs 
in  the  separated  buds.  He  had  however  never  been  able  to  ke^ 
these  buas  long  alive.  He  al^  had  seen  (p.  304,)  sexual  organs 
in  the  parent  while  budding,  though  he  had  never  seen  well  de- 
veloped sperm  and  ripe  eggs  present  during  this  process. 

The  phenomena  of  fission  m  Stylaria  longiseta,  so  far  as  I  have 
observed  them,  confirm  the  statements  of  Miiller  and  Schultze 
in  substance ;  for  there  is  nearly  always  a  passage  over  of  one 
parental  ring  to  each  bud,  and  since  fission  takes  place,  as  I  have 
seen,  while  the  parent  has  eggs  and  sperm,  and  I  have  never 
seen  the  fullest  development  of  the  latter  in  the  buds,  I  cannot 
believe  that  there  is  any  such  metagenetic  relation  in  this  pro- 
cess as  has  been  observed  in  Si/llis  and  allied  genera. 

In  Nais  rivulosa,  however,  the  facts  are  somewhat  different 
For  in  several  continued  observations  of  individual  Naids,  ex- 
tending in  one  case  over  twelve  weeks,  I  have  known,  but  once 
or  twice  of  a  passage  of  the  parental  rings  into  the  bud ;  while, 
after  an  elongation  of  the  parent  body,  I  have  very  uniformly 
seen  fission  recommence  in  the  point  at  which  buds  were  given 
off  before,  or  at  some  point  posterior  to  it,  and  once  anterior, 
and  finally,  although  I  have  seen  fission  taking  place  between 
each  of  the  rings  from  the  15th  to  the  22d,  I  have  not  been  able 
to  discover  that  it  does  so  in  any  order.  But  here,  as  in  Stylaria 
longiseta,  I  have  found  no  metagenesis  in  the  fission. 

The  facts  obtained  in  regard  to  fission  in  Dero  limosa  are  un- 
fortunately meagre;  the  comparative  slowness  of  the  meris- 
matic  function  making  the  only  two  series  of  observations  car- 
ried out  proportionately  unfruitful.  In  none  however  of  the 
succeeding  buds,  from  Aug.  15th  to  Oct.  10th,  was  there  any 
carrying  off  of  parental  segments  by  the  separating  parts,  nor 
was  there  anything  like  metiigenesis  observed. 

*  Leuckart  at  first  doubted  i\\o.  correctness  of  this  view,  ( Uber  die  ungetcldechi- 
liche  Vermehrung  bei  Nais  proboscidea,  Wlerpn.  Arch.  1857,)  but  bos  since  beeo 
conTiQced  of  its  justice. 
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Mj  observations  upon  Enchytroeus  iriventrahpectinatus  are  sim- 
ilarlj  scanty,  but  are  just  sufficient  to  confirm  and  extend  the 
&ct8  observed  in  the  two  other  short-lipped  Naids.  In  all  the 
cases  observed,  the  separation  was  of  a  part  wholly  new  formed, 
without  inclusion  of  the  older  segments  of  the  parental  body. 

It  is  evident  from  the  above  facts,  that  in  Stylaria  longiseta^  as 
Uiiller  and  Schultze  have  shown  is  the  case  in  S.  proboscidea,  the 
point  of  fission  moves  regularly  forward,  ring  by  ring,  and  more 
}ommonly  in  the  former  Naid  from  the  16th  to  the  12th  pairs  of 
book  combs ;  though  the  extremes  between  which  I  have  Known 
t  to  occur  are  the  17th  and  10th.  To  judge  from  Miiller's  ac- 
wunt  it  occurs  farther  back  in  the  latter  Naid.  Further,  that 
n  Nads  rivuiosa,  and,  as  far  as  I  know,  in  Dero  Umosa^  and  in  En- 
hytiTBus  triventrahpeciinatus,  all  of  which  have  short  upper  lips, 
he  buds  are  given  off  at  one  point,  though  that  point  may  vary 
n  different  Naids  of  the  same  species,  or  in  one  and  the  same 
!faid  at  different  times.  In  the  latter  case  the  variation  occurs 
us  part  of  a  peculiar  form  of  fission  of  which  I  shall  speak  again. 
Joth  "parting"  (theilung),  and  "budding"  (knospenbildung), 
Kxsor  then  in  the  Naids,  and  it  may  be  aaded  that  the  former 
ippears  to  be  peculiar  to  the  genus  Stylaria  or  to  the  proboscis- 
bearing  forms. 

I  may  here  remark  that  the  distinction  made  by  Schultze  and 
thers  between  "theilung"  and. " knospenbildung,"  though  con- 
enient,  does  not  seem  to  me  a  fundamental  one.  The  mere  in- 
lusion  of  a  portion  of  parental  tissue  in  the  bud  does  not  of 
tself  make  an  essential  distinction  between  this  and  a  wholly 
lew-formed,  but  otherwise  similar,  bud ;  nor  have  I  been  able 
0  see  any  histological  or  functional  differences.  The  very  fact 
hat  individuals,  having  the  same  genetic  relations  to  the  parent 
itock,  are  in  one  Naid,  N,  rivulosa,  always  or  commonly  pro- 
luced  by  the  so-called  "budding,"  and  in  another  genus,  Stylaria^ 
by  the  so-called  "parting,"  leact  to  this  view.  Nor,  as  I  think, 
though  observations  are  largely  wanting  in  that  direction,  have 
the  two  yet  been  shown  to  be  functionally  different  in  true  meta- 
genetic  processes.  They  are  two  varieties  of  one  process ;  and  it 
would  be  interesting  in  many  ways  to  know  exactly  how  the 
various  species  of  Naids,  already  known,  follow  distinctly  the 
one  or  the  other  plan,  or  tend  to  merge  them  yet  more  com- 
pletely as  one.  • 

A  fittle  detail  will  show  how  closely  identical  the  two  forms  of 
bud-formation  are.  In  "parting" — "theilung" — as  has  already, 
to  a  great  extent,  been  described  by  Schultze,  we  find  that  from 

'  I  hare  Imown  "buddiDg"  to  intercalate  once  in  a  series  of  fissions  in  Stylaria 
iongiteta  (May  81),  and  I  have  also  known  "parting'*  to  interrupt  a  series  of  bud- 

&in  NaU  rimdota  (Sept.  26),  which  leads  me  to  expect  that  in  some  Naids 
processee  may  be  regomrly  present 
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tho  parental  ring,  as  a  fixed  point,  there  is  a  continuous  liDg-form- 
ation  and  elongation  backward;  and  that  anteriorly  to  it  there  is 
a  limited  elongation  of  the  general  body,  also  by  ring-formation 
from  before  backwards.  TIktc  is,  then,  unlimited  growth  back- 
ward from  the  fixed  point,  and  a  limited  or  defined  growth  back* 
ward  toward  the  fixed  point  from  the  place  of  fission.  The  pi* 
rental  included  ring,  the  most  anterior  of  the  series,  is  here  the 
fixed  point.  In  "budding" — "knospenbildung" — the  mostaote* 
rior  ring  of  the  scries  also,  though  a  wholly  new-formed  one,  be- 
comes the  fixed  point,  from  which,  by  continuous  ring-formation, 
the  Naid  elongates  backward,  and  toward  which  a  limited  series 
of  ring- formations  proceed  from  the  point  of  fission.'  The  resem- 
blance between  the  two  is  perfect;  and  as  the  fixed  point  is  not 
related  to  specializations  of  the  alimentary  tube,  as  I  at  first  sup- 
posed, and  is  in  Siylaria  prohosddea^  where  it  occurs  by  "parting," 
four  hook-combs  back  of  the  mouth,  as  it  is  in  Nais  and  Dm^ 
where  it  occurs  by  budding,  while  in  S.  longiseta  it  is  six  hook- 
combs  back,  the  genetic  relations  of  the  two  processes,  in  these 
genera  at  least,  are  completely  one.  But,  as  I  have  already  said, 
thouuh  the  distinction  appears  unessential  in  the  genera  I  have 
examined,  the  terms  are  convenient  and  as  merely  descriptive 
terms  are  used  here. 

The  "  commencement  of  fission"  was  observed  in  a  lanje  pro- 
portion of  the  buds  given  oflF  from  the  individuals  of  StylariA 
and  Nais  which  were  under  observation,  and  the  result  is  given 
in  the  following  table. 

iS^y/arca— between  12-18  combs  in  none.  Jiait — ^between  17-lS  combs  in  S 

18-U            "       2  18-19            **   8 

14-16            "     12  19-20            «   4 

16-16            "       9  20-21             «   8 

16-17            "       1  21-22            ••   8 

It  is  evident  that  fission  does  not  begin  at  a  fixed  point,  nor 
have  I  been  able  to  discover  an  v  relation  between  the  place  of 
its  occurrence  and  the  time  of  the  year,  temperature,  &c. 

Now,  while  fission  may  take  place  by  gradual  reduction  of  the 
Naid  Stylaria^  between  the  10th  and  lltn  hook-combs,  the  com- 
mencement of  fission  has  not  been  known  forward  of  the  IStb. 
In  Nais  rivulosa^  also,  fission  has  been  observed  as  far  forward  aB 
the  15-16th,  while  its  commencement  has  not  been  noted  ante- 
rior to  the  17th  hook-combs.  This  is  all  the  difference  between 
the  commeiicemeut  of  fission  and  continued  fission,  aiotwith- 

■^  There  is  an  interesting  analosT^  between  this  protcess  in  the  Naids  and  the  em- 
bryonic growth  of  Terebella,  as  de'^cribed  by  Milne  Edwards.  He  has  reroarkedf 
06$.  »ur  le  d^veioppemeut  de^  Annetides,  Ann.  den  Sci.  Nat.,  1845,  3mc  S^rie.  T.  iiit 
that  the  fir^t  dchned  part  is  not  the  ceplialic,  nor  the  anal,  but  tlie  esophageal,  and 
that  growtli  takes  place  both  anterior  and  posterior  to  this  by  succession  from 
before  backward.  Other  speculations  and  analogies  suggest  themselves  here,  ba^ 
are  in  our  preitent  knowledge  wholly  premature. 
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itanding  the  &ct  that  whether  the  former  is  introductory  to  a 
leries  ci  "partings"  or  of  ''buddings,"  its  bud  resembles  thilt 
>Foduoed  by  what  I  shall  call  the  "  renewal  of  fission." 

That  the  "  renewal  of  fission,"  in  a  Naid  elongated  after  re- 
laction  by  fission,  is  a  somewhat  peculiar  form  of  fission  would 
tiardly  have  been  known  from  observations  on  Slylaria  alone.* 
The  following  summary  will  illustrate  this.  In  Slylaria  longiaeta 
we  example  (April  16)  was  reduced  to  10  rings,  grew  out  but 
little,  and  divided  between  the  12-lSth.  When  again  reduced 
to  10  rings  it  grew  out  much  longer  but  renewed  fission  at  the 
same  point  ns  before.  It  was  then  reduced  to  11  rings,  and 
nowing  out,  again  divided  between  the  12~18th.  One  of  its 
buds  (May  14)  began  fission  between  the  16~16th,  was  reduced 
to  12  rings,  then  grew  out  and  recommenced  fission  between  the 
li-lSth,  and  was  being  reduced  again  when  lost.  In  another 
case,  the  Naid  was  reduced  to  12,  grew  out  and  renewed  fission 
at  the  14-15th;  was  again  reduced  to  12,  and  growing  out  again 
renewed  fission  at  the  same  point.  It  was  a  third  time  reduced 
to  12,  and  growing  out  again,  a  third  time,  renewed  fission  be- 
tween the  14-15th  hook-combs.  It  was  then  reduced  to  11, 
when  very  unfortunately  lost.  In  Nais  rivuhsa,  an  example, 
that  had  been  giving  off  buds  just  back  of  the  19th  ring  in- 
creased to  something  like  33,  and  then  again  renewed  fission  be- 
tween the  19-20th.  Another  example  that  had  given  off  buds 
at  the  15th,  grew  out  to  over  35,  ana  then  renewed  fission  at  the 
15-16th.  After  two  or  three  buds  had  been  civen  off,  it  again 
elongated,  and  then  renewed  fission  between  the  20-2 1st  hook- 
oombs. 

Now,  while  in  Slylaria  the  "  renewal  of  fission "  appears  to 
differ  from  the  commencement  of  fission,  with  which  1  believe 
it  is  essentially  homologous,  only  by  not  occurring  as  far  back, 
which  may  be  owing  to  the  want  of  fuller  observation,  and  while 
in  this  genus  it  might  be  supposed  to  be  merely  a  means  of  con- 
tinuing the  process  of  "parting,"  which  must  otherwise  soon 
cease :  we  find  that  it  occurs  in  Nais  rivulosa  without  any  change 
of  the  point  of  budding,  without  any  apparent  necessity,  without 
performing  the  very  function  that  we  might  judge  from  Slylaria 
was  its  peculiarity.  And  what  is  more,  it  also  occurs  in  Nais 
rivulosa  for  the  performance  of  this  very  function.  This  fact 
suggests  something  more  than  a  physiological  meaning  in  the 
"renewal  of  fission."  While  the  phenomena  connected  with  it 
seem  to  show  that  the  distinction  between  this,  the  "  renewal  of 
fi»ion,"  and  other  forms  of  fission  is  more  than  a  difference  of 
function,  I  am  far  from  claiming  that  there  is  any  fundamental 

*  Tet  Mailer  teems  to  notice  these  two  forms  of  fission,  and  says  that  **  Uiongh 
tt  first  Tlew  ddhreni  they  are  fandamentally  Uie  same."    Op.  cit  s.  88. 
Am.  Joub.  Sci.— Sscoxd  SEEUi,  Vol.  ZllXV't^p.  108.— Jais.^  ISOSL 

6  ' 
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difference,  like  that  between  metagenetio  and  monogenetic  (is* 
sions.  I  may  add  that  I  have  not  been  able  to  discover  that  the 
point  of  its  occurrence  bears  any  relation  to  the  number  of  buds 
already  given  off.» 

The  sum  of  the  preceding  observations  tends  to  show,  that 
the  ^*  renewal  of  fission"  has  some  special  characters  that  suggeit 
a  wider  enquiry  as  to  its  true  nature ;  that  the  two  forma  of  fia* 
mon  already  known  as  '^parting"  and  ''budding'^  both  occur  in 
the  Naids,  and  occur  so  as  to  prove  their  morphologic  and  physi* 
ologic  identity ;  that  ^^ parting"  appears  to  characterize  the  Nnids 
with  a  prolonged  upper-lip — the  genus  Stt/laria,  while  ''buddinflf 
appears  to  characterize  those  with  a  short  one — Aat>,  Vera,  hih 
ckytrfXiiSy  anil  Chcetogasterj  according  to  Glaus;  that  tlie  bud  pro- 
duced by  both  these  processes  is  identical  with  the  parent;  that 
as  the  buds  are  here,  so  far  as  I  know,  identical  with  their  pa* 
rents  in  function  and  structure,  there  is  no  metagenetic  fissioD; 
and  that  therefore  fission  in  these  Naids,  whether  by  '*  parting" 
or  by  ^* budding,"  is  correlative  to  genesis  in  the  great  function 
of  maintenance  of  the  species,  and  not  a  mere  step  in  the  his- 
tory of  the  individual.  *  • 

It  may  be  worth  while  to  refer  briefly  here  to  the  power  of 
reproduction  from  injuries  commonly  attributed  to  these  little 
being.4,  especially  as  Dr.  Williams,  in  his  Report  on  (lie  Brilith 
Anueiidoy  (Hep,  Brit,  Ass,  Adv.  &?".,  1851,  p.  247),  after  quotings 
summary  of  Bonnet's  well  known  experiment^,  says:  "On  the 
authority  of  hundreds  of  observations,  laboriously  repeated  at 
every  season,  the  author  of  this  report  can  declare  with  delibe^ 
ate  firmness,  that  there  is  not  one  word  of  truth  in  the  above 
statement."  It  may  be  presumed  frpm  this,  that  Dr.  Williams  felt 
the  necessity  of  thorough  and  very  careful  investigations,  before 
contradicting  the  statements  so  often  repeated  upon  this  subject; 
and  I  cannot  doubt  that  his  experiments  have  uniformly  failed. 

*  There  are  some  other  differences  to  be  coosidered  in  a  future  psper  apoo  th* 
histologic  nnture  uf  fi«»i<in. 

10  <*From  the  nnalog^y  of  the  two  specie^  Arenia>1a  nnd  Nni^,  on  which  tlio  so* 
thorV  ol)jiervAtion.H  have  been  chiefly  conducted,  the  conchiitinn  mny  be  dtHhic«*<l  that 
the '  fission  of  the  body '  in  erery  other  ftfieciefl  of  Aniielida  in  which  it  occum  lias  for 
object  in  like  mnnner  to  protect  and  incul)iite  the  ovii.**  .  .  .  **  It  becomes  the  liif't 
act  of  the  piirenUil  worm,  since  the  portions  into  which  the  boily  is  «tub-divided  b^ 
fission  iMver  takefondP  ,  .  .  "  It  is  a  aitiiKtntphe.  in  which  everv  autumn  invoivei 
the  whole  community." — Williams,  Jiep.  Brit.  AfineL,  pp.  249-250. 

1  shouM  be  far  from  wishing  to  extend  the  coiichnion^  I  have  marie  to  all  other 
Annelid.4  by  mere  analos^y,  but  my  ol)4ervations  are,  at  least,  wholly  incompatiUi 
iirith  a  general  application  of  Dr.  Williams's  statementH  to  the  Naids. 

The  exact  circle  of  life  and  its  duratiim,  I  have  not  rii*termined,  nor  do  I  feel  cer* 
tain  that  any  of  the  general  statements^see  Leidy.  Ffora  and  Fnutia  wit/tin  Hvfnf 
MMiuialu,  on  Stylaria  fMMularU,  and  Williams  at  large — are  absolutely  correct.  For 
I  have  known  the  proce«s  of  fission  to  go  on  in  winter,  when  the  Naids  were  kept 
in  a  warm  pUoa ;  while  I  havu  also  seen,  what  appeared  to  be  a  loss  of  this  power. 
as  shown  in  badly  formed  and  incomplete  budt,  occurring  in  the  warmer  ports  of 
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It  from  the  almost  uniform  success  of  my  own,  I  should  won* 
r  that  they  have  done  so,  had  not  others  reported  complete  or 
tiai  failures  in  similar  experiments. — See  Dugds,  Ann.  des  Sci. 
!8,  1"*  Serie,  T.  xv.  It  must  be  remembered,  however,  that 
h  evidence  is  wholly  negative,  and  cannot  weigh  with  the  posi- 
$  statements  of  observers  like  Miiller,  B^umur  and  Dugds. 
n  regard  to  my  own  observations,  I  may  state,  in  brief,  that 
%/ariVr,  AVtm,  and  Dav^  I  have  hardly  ever  failed  to  have 
head  reproduced,  and  that  the  anal  end  has  not  only  been 
roiluced  in  these  genera,  but  I  have  seen  it  reproduced  in  En* 
'rveus^  \\\  LumbncuSj  in  Fabricia,  and  even  in  a  Nereis  common 
our  coast. '  ■  That  in  the  vast  majority  of  these  cases  I  have 
I  food  taken  again ;  and,  in  all,  I  have  seen  the  incurrent  anal 
Am,  which  ceases  while  either  end  is  closed,  recommence, 
im  these  and  other  observations,  I  am  inclined  to  believe  that 
I  power  is  far  more  general  in  the  class  than  is  yet  supposed. 
That  this  power  plays  a  part  in  the  natural  economy  of  life, 
healing  fragments  of  Naidd  that  I  have  found  in  our  pools 
.  proof.     When  saved  from  the  attacks  of  Clicelogasler^  even 

shortest,  headless,  and  almost  immovable,  fragments  may 
on  to  as  full  a  recovery  as  when  preserved  by  the  observer, 
one  instance,  I  found,  Aug.  21st,  what  was  apparently  five  seg« 
(Its  of  some  Naid's  trunk,  the  two  ends  of  which  had  closed 
I  elongated.  This  had  been  preserved  for  some  time,  for  the 
esophageal  brain  was  well  formed  anteriorly,  and  the  germs 
hook  combs  were  well  defined  posteriorly.  It  went  through 
apid  growth,  developed  eves  about  the  22nd,  opened  the 
vly  formed  mouth  about  the  28rd,  was  supplied  with  food, 
I  growing  long  divided  between  the  15-16th  book-combs  and 
n  gave  otf  5  buds  in  succession  at  that  point  till  Oct.  8th, 
en  it  was  lost. 
The  thin  film  with  which  the  Naids  line  the  jars  in  which  they 

kept  may  be  seen  to  serve,  there  at  least,  as  a  protection 
linst  the  attacks  of  the  prowling  carnivorous  C/tcetogasters^  and 
»  beneath  this,  a  fragment,  like  the  one  just  referred  to,  may 
preserved  till  the  eyes  and  mouth  are  formed — a  period  usu- 
y  of  a  fortnight.  And  though  we  should  hardly  have  expected 
fiere  piece  of  five  segments  to  be  preserved  as  this  xyas,  even 
)ugh  endowed  with  the  power  of  recovery,  yet  we  cannot  re- 
rd  so  extended  and  remarkable  a  function  as  this  appears  to 
,  as  useless  or  inoperative  in  the  natural  course  of  Naid-life. 

*  CUrelewolhiervatinn^  made  a  number  of  yenrA  ngn  led  mo  to  think  that  the 
rptcUarc  d«rjttitute  of  the  power  of  recovery  from  injuries  and  Williams  utatet 
ttbey  always  i<I<»u^hed  away  rin^  alter  ring,  in  hi.<«  exp<'rimentK.  R^iumiir  re- 
rkn:  "Le*  exp^rii*nce?  que  j*iii  fait  fiiire  pur  de8  niillepied«  de  mer,  d'une  toute 
TV  kmsceiir.  vur  de  ces  mUIepieds  hmgs  de  pept  A  huit  pouce^,  n*f>nt  pas  eu  le  ni^ma 
cm:  nais  lea  vtmm*  nunt  peut^tre  pas  6te  encore  nmH'Z  1*6^6149  ni  assez  suivii*.'*— 
n,pomr  M.  d  Phist.  den  Inweett,  T.  vi.  p.  69.  Hitnking  the  latter  statemvQl  xwrj 
wie  I  retried  the  experimeuta  duriijg  the  |)a8t  year,  wlt\iinoTtt  ciM,  taiiW 
vj  case  with  aucoasA 
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Art.  Y. — Remarks  on  the  Temperature  of  the  two  extreme  Seatmu 
in  the  Temperate  Zonee  as  affected  by  the  Variations  in  the  SunU 
Distance  and  in  its  Angular  Velocity  in  the  Ecliptic ;  abridsed 
from  a  treatise  on  Astronomy,  (in  coarse  of  preparation,)  l}]r 
William  Dennis,  Philadelphia,  Pa. 

The  eccentricity  of  the  earth's  orbit  being  about  ^^^h  of  its 
mean  distance  from  the  sun,  the  whole  variation  in  its  distance, 
or  the  difference  between  its  greatest  and  least  distances,  most 
be  about  ^^th  of  the  mean :  and  from  Kepler's  law  for  the  equal 
description  of  areas  by  the  radius  vector  of  the  earth  (or  other 
planet),  it  follows  that  the  velocity  of  the  earth's  motion  in  its 
orbit,  or  the  consequent  angular  motion  of  the  sun  in  the  eclip- 
tic, varies  inversely  as  the  square  of  this  distance.  Then,  since 
a  numerical  quantity  increased  by  a  small  fraction  of  itself  has  its 
square  increased  by  (a  little  more  than)  the  double  of  that  frac- 
tion, it  is  evident  that  as  the  distance  varies  by  about  j'^th  of  its 
mean  value,  the  variation  in  the  velocity  must  be  about  y^th  of 
its  mean. 

Again,  the  amount  of  light  and  heat  received  from  the  sun  ia 
a  given  time,  following  the  general  law  of  influences  emanating 
as  from  a  centre,  also  varies  inversely  as  the  square  of  its  distance, 
and  therefore  follows  precisely  the  same  law  that  governs  the 
variation  of  the  sun's  angular  motion  in  the  ecliptic.  Hence  we 
conclude, 

1.  That  the  whole  variation  in  the  rate  at  which  light  and  heat 
are  received  from  the  sun,  or  in  other  words,  the  difference  of 
rate  at  its  greatest  and  least  distances,  amounts  to  about  y'jth 
of  the  mean  rate. 

2.  That  the  amount  of  light  and  heat  received  from  the  sun 
while  passing  through  a  given  arc  of  the  ecliptic  is  the  same  in 
every  part  of  its  annual  course ;  its  greater  distance  in  one  part 
ibeing  exactly  compensated  by  the  longer  time  occupied  in  pass- 
ing through  the  supposed  arc  in  that  part;  and  vice  versa. 
Now  the  present  position  of  the  line  of  apsides  is  such  that  the 
perihelion  or  minimum  distance  of  the  earth  from  the  sun  occurs 
about  t^e  first  of  January,  or  near  our  winter  solstice,  and  the 
aphelion  or  maximum  distance  about  the  first  of  July,  or  near 
X)ur  summer  solstice;  and  as  the  solstices  are  the  miadle  points 
of  the  northern  and  southern  portions  of  the  ecliptic  respeot- 
ively,  it  happens  that  nearly  all  that  part  of  the  ecliptic  in  wnioh 
the  sun  is  nearest  the  earth  is  passed  over  while  the  sun  is  south 
of  the  equator^  and  that  part  in  which  it  is  most  remote,  while  it 
is  north  of  that  line.  But  sinee  the  ecliptic  is  divided  by  the 
eguinoctial  into  ^ual  portions  {or  ares)  it  follows  from  the  see- 

d>nd  of  the  conel unions  just  stated,  iUc^  t\ie  &\x\i  coisamanicateB  to 
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the  earth  the  same  amount  of  heat  while  over  its  north  hemis- 
phere or  north  of  the  equator,  that  it  does  while  south  of  it :  for 
although  it  is  considerably  nearer  while  south  yet  it  is  nearly 
eight  days  longer  at  the  north,  and  this  additional  time,  according 
towbat  has  been  shown,  completely  makes  up  for  the  greater 
distanee.  It  may  be  worth  while  to  note  in  passing  that  an  indi- 
cation or  measure  of  the  actual  extent  of  the  loss  of  heat  sus- 
tained by  the  sun's  increased  distance  is  furnished  by  the  fact 
that  it  requires  about  7f  days  of  the  sun's  influence  for  its  com- 
pensation. The  north  and  south  hemispheres  may  therefore  be 
regardcKl  as  receiving  equal  shares  of  heat  in  the  period  of  a 
wmpkte  year^  and  popular  writers  on  astronomy  seem  to  have 
contented  themselves  with  exhibiting  this  fact  without  examin- 
ing, very  carefully  at  least,  how  the  different  seasons  of  the  two 
hemispheres  respectively  are  affected  by  the  manner  in  which 
these  shares  are  distributed ; — an  inquiry  in  some  respects  more 
interesting  perhaps  than  that  concerning  the  equality  of  the 
shares  themselves. '  It  is  the  effects  of  the  variations  in  the 
Bnn's  distance  and  in  its  angular  motion  in  the  ecliptic  upon  this 
distribution  and  consequently  upon  the  extreme  seasons  in  the 
temperate  zones,  that  are  now  to  be  considered. 

It  will  be  sufficiently  accurate  for  our  present  purpose,  and 
vrill  tend  to  simplicity  of  statement,  to  suppose  the  duration  of 
the  summers  and  winters  of  the  two  hemispheres  to  be  deter- 
mined by  the  sun's  passage  through  those  two  (quadrants  of  the 
ecliptic  that  have  its  perigee  and  apogee  for  their  middle  points 
respectively :  these  limits  will  assign  to  them  two  periods  of 
which  one  extends  from  about  the  middle  of  May  to  tne  middle 
of  August,  and  the  other  from  the  middle  of  November  to  the 
middle  of  February,  fully  including  the  extremes  of  both  sea- 
sons. Now  it  was  remarked  in  a  preceding  chapter  that  the 
earth  is  receiving  heat  from  the  sun  and  parting  with  it  by  radi- 
ation at  all  seasons,  and  that  when  at  any  given  place  or  latitude 
the  gain  by  the  one  process  exceeds  from  day  to  day  the  loss  by 
the  other,  a  gradual  elevation  of  the  general  or  average  tempe- 

*  '  Now  the  perihelion  of  the  orbit  is  situated  nearly  at  the  place  of  the  northern 
viotcr  8oIttice,  so  that  were  it  not  for  the  compensation  just  described  the  effect 
vovld  be  to  exaggerate  the  difference  of  summer  and  winter  in  the  southern  hem- 
kphere,  and  to  moderate  it  in  the  northern.  .  .  .  As  it  is*  however,  no  sudi  ine- 
faalitr  suhaists,  but  an  eaunl  and  impartial  distribution  of  light  and  heat  b  ac- 
eordad  to  both." — Uerschel.  Outline»  of  Astronomy,  London,  1849.  It  will  presently 
ippear  that  the  exaggeration  and  moderation  here  referred  to  are  produced  to  soma 
tttcnt  notwithstanding  the  compensation. 

Amgo,  (Pop.  Astron.,  London,  1858),  illustrating  this  compensation,  remarks: 
"That  the  two  warm  seasons  of  our  atmosphere  (spring  and  summer)  are  certainly 
■MMwhat  colder  than  the  warm  seasons  of  the  southern  hemisphere,  but  they  are 
•t  the  Mune  time  of  longer  duration."  Had  he  employed  the  cold  seasons  in  the 
Ubitratloo  it  would  have  run  thus. — they  are  certainly  somewhat  milder  at  the 
Mrth,  **hut  Uiey  are  at  the  same  time"  thorier;  which,  instead  of  being  a  compen- 
tittoo,  woold  of  eourae  make  them  milder  still. 
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rnture  takes  pincc:  when  the  loss  exceeds  the  gnin  a  gmdoil 
reduction  must  of  course  result.  It  is  by  those  two  prooeoei 
respectively  that  the  liigh  heat  of  summer  nnd  the  severe  cold 
of  winter  are  produced.  As  it  follows  directly  from  the  law  of 
compensation  just  explained  that  the  same  amount  of  heat  isr^ 
ceived  from  the  sun  during  Qsich  of  the  two  winters  (northers 
and  southern)  and  also  the  same  amount  during  each  of  the  two 
summers,  tho  quci.stion  of  theeffw'Cts  of  the  variations  under  oon* 
sideratioii  turns  upon  the  influence  which  they  shall  appear  to 
liave  upon  that  gradual  elevaticm,  and  that  gradual  reduction  of 
temperature  fiom  which,  as  just  stated,  the  extremes  of  these 
two  seasons  result.  It  will  enable  us  to  estimate  more  correctlj 
the  extent  and  importance  of  these  effects  to  observe  bow  thqr 
are  concentrated,  so  to  npeak,  u|>on  these  two  seasons.  Thus  tin 
sun  is  not  quite  7}  days  longer  north  of  the  equator  than  sooth 
of  it  in  the  iropiad  year,  while  it  is  4f  days,  or  more  than  flhi 
of  this  whole  difference,  longer  in  the  north  or  apogee  quadrant 
than  in  thj  south  or  perigee  quadrantof  the  ecliptic:  the  north* 
cm  summer  is  therefore  4^  days  longer  than  the  southern  and  the 
northern  winter  shorter  than  the  southern  by  the  same  amoonl 
Again,  the  whole  change  in  the  sun's  apparent  scmidiameter, 
which  is  the  index  of  its  change  of  distancL%  amounts  to  S2", 
but  in  the  apogee  quadrant  it  varies  from  its  minimum  (about 
July  1)  and  in  the  perigee  quadnmt  from  its  maximum  (Jan.  1) 
only  about  5'':  in  ilict  its  mean  semidiameter  while  in  either  of 
these  arcs  does  not  differ  from  the  extreme  limit  belonging  to 
that  arc  but  about  l"-6.  To  this  it  may  be  adtled,  as  not  with- 
out a  bearing  on  the  same  point,  that  the  controlling  cause  itself 
of  the  change  of  seasons  has  its  influence  in  like  manner  con* 
centrated  upon  these  quadrants;  for  while  the  maximum  decli* 
nation  of  the  sun  is  but  28^^  its  mean  declination  while  in  these 
two  arcs  is  about  20|**  or  its  mean  distance  from  the  tropics  re- 
spectively less  than  8^.  Let  us  now  keep  in  view  the  following 
particulars: — 

1.  The  sun  is  at  its  perigee  at  midwinter  and  at  its  apogee  at 
midsummer,  using  those  terms  with  reference  to  the  north  hem- 
isj)here. 

2.  It  dispenses  the  same  amount  of  heat  while  passing  through 
the  apogee  quadrant  of  the  ecliptic,  (summer,  north — winter, 
south).  Its  while  in  the  perigee  quadrant,  (winter,  north — sum- 
mer, south)  but  is  4f  days  longer  in  the  former  than  in  the 
latter. 

8.  While  in  these  quadrants  it  varies  but  little  in  the  one  from 
its  maximum,  and  in  the  other  from  its  minimum  distance;  and 
its  dejlination  is  on  an  average  near  the  maximum  in  both. 

4.  The  high  heat  of  summer  and  the  severe  cold  of  winter  are 
the  results  of  a  gradual  accumulation  of  heat  in  the  earth^s  sur- 
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Ikoe,  (including  the  atmosphere  and  objects  on  the  surface,)  and 
tgittdual  reduction  of  its  temperature  by  loss  or  waste  in  those 
two  seasons  respectively,  and  not  direct  results  of  the  gain  or  loss 
from  day  to  day.  Then,  since  op[)osite  seasons  occur  at  the  same 
time  in  the  two  opposite  hemispheres,  we  evidently  have  the 
following  results  as  consequences  of  the  variations  in  question 
1M(A  (he  present  position  of  the  line  of  apsides. 


eooler  fhnn  the  vuii'tf  being  more 
diittaiit 
"     hotter  for  being  longer. 

Winter  mmer   frum  the  tuu*8  being 
-  nearer. 
*  *       fur  being  shorter. 


Swtih  Tlemittpherf, 
Winter  colder  fr«»in  the  «un*t  being  more 
disitant. 
*'  "       for  beuig  longer. 

Summer  hotter    from   the    tuni  being 
iM>arer. 
"      cooler  fur  being  shorter. 


Directing  our  attention  first  to  the  summers  we  find  in  these 
the  two  conditions  of  time  and  distance  opposed  in  their  itiflu- 
enoe:  in  the  northern  summer  the  sun  is  more  distant  but  the 
time  lonser;  in  the  southern  the  sun  is  nearer  but  the  time 
ihorter :  but  as  the  same  amount  of  heat  is  received  in  each,  we 
lu?e  only  to  consider  whether  its  being  received  in  a  longer  or 
shorter  time  will  be  most  favorable  to  accumulation.  If  all  the 
heat  were  retained  there  would  of  course  be  no  difference,  but 
IS  a  large  portion  is  lost  each  day  (at  night)  by  radiation,  and 
this  continues  in  the  northern  summer  for  a  longer  time^  it  seems 
to  follow  that  the  accumulation  must  be  greater  in  the  shorter  or 
souihem  summer.  It  is  true  that  the  radiation  during  the  night 
will  be  more  rapid  where  the  days  are  hotter,  us  those  of  the 
short  summer  must  necessarily  be,  but  the  loss  by  increased  ra- 
diiition  does  not  equal  the  gain  arising  from  the  more  rapid  re- 
ception, for  if  it  did  there  would  be  no  accumulation  in  summer. 
If  ihe  supply,  supposing  its  nite  constant,  were  ccmtinued  indefi- 
nitely, a  limit  would  doubtless  be  reached  at  which,  a  very  high 
temperature  having  been  produced,  the  loss  or  radiation  would 
become  equal  to  the  supply,  but  that  the  heat  of  summer  is  very 
far  below  this  limit  is  clearly  shown  by  the  fact  that  the  accumu- 
lation continues  for  about  a  month  after  the  summer  solstice,  that 
i?,  afier  the  supply  has  begun  to  decline.  We  are  justified  then  in 
concluding  that  in  the  short  summer  of  the  south  not  only  are 
the  days  hotter  and  the  force  of  the  sun's  direct  rays  considera- 
bly greater,  but  that,  other  conditions  being  the  same,  the  accu- 
mulation of  heat  or  average  temperature  will  reach  a  higher 
point 

Referring  again  to  the  statement  of  results  on  a  preceding 
page,  and  turning  our  attention  now  to  the  winters,  we  at  once 
I)eroeive  that  in  these  the  conditions  of  time  and  di.^tance  are 
not^  as  in  the  summers,  opposed  to  each  other  in  their  effects 
but  combiaedi  so  that  instead  of  one  being  compensated  by  the 
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other  they  both  conspire  to  produce  the  same  result  The  oold 
of  winter  not  being,  like  summer  heat,  produced  by  the  Ban 
but  by  radiation  or  loss  of  heat  in  apite  of  the  sun's  influenoe^ 
(a  point  that  seems  not  to  have  been  sufficiently  attended  to  bj 
some  writers,)  it  happens  that  the  two  conditions  referred  to 
have  a  different  relation  to  each  other  in  the  two  opposite  sea- 
sons, being  as  jnst  stated  opposed  to  each  other  in  the  one  case 
while  in  the  other  both  contribute  towards  the  same  result 
Thus  in  our  northern  winter  not  only  is  the  sun  near  its  mini- 
mum distance  throughout  the  whole  period  in  which  the  princi- 
pal reduction  of  temperature  takes  place  and  during  which  it  is 
most  rapid,  but  the  period  itself  is  materially  shortened.  For 
these  combined  influences  there  seems  to  be  no  effective  com- 
pensation, and  it  can  hardly  be  doubted  that  the  present  arrange- 
ment gives  to  our  northern  winters  a  character  very  considera- 
bly different  from  that  which  they  would  present  were  the  posi- 
tion of  the  line  of  apsides  reversed.  It  is  remarked  by  He^ 
schel,  in  reference  to  the  southern  summer,  that  "  y'jth  is  too  ■ 
considerable  a  fraction  of  the  whole  intensity  of  sunshine  not  to 
aggravate  in  a  serious  degree  the  sufferings  of  those  who  are 
exposed  to  it."  But  in  this  case  not  only  is  the  winter  reduction 
of  temperature  counteracted  by  the  addition  of  this  'considerable 
fraction '  to  the  supply,  but  the  time  of  rapid  reduction  is  shortened 
by  about  y^^^  ^f  i^  whole  amount,  under  these  circumstances 
it  becomes  a  matter  of  some  interest  to  know  that  although  the 
perihelion  of  the  earth's  orbit  has  a  progressive  motion  yet  the 
rate  is  so  extremely  slow  that  it  would  require  about  60,000 
years  for  the  perihelion  and  aphelion  to  change  places,  and  we 
may  therefore  congratulate  ourselves  that  things  are  as  they  are, 
without  the  least  concern  as  to  what  a  reversed  position  of  these 
points  would  produce.  Indeed,  such  changes  by  their  very 
slowness  provide  against  all  the  inconveniences  that  at  first  sight 
mi^ht  be  supposed  likely  to  result  from  their  accomplishment 

In  the  southern  winter  the  two  conditions  also  combine,  but 
their  joint  effect  in  this  case  takes  the  opposite  direction.  The 
cooling  process  by  which  the  temperature  is  gradually  reduced 
at  this  season  has  its  rate  increased  by  the  increased  distance  of 
the  sun,  and  the  time  during  which  this  high  rate  continues  is 
extended.  While  therefore  the  effect  of  the  present  position  of 
the  earth's  orbit  is  to  make  the  winters  of  the  north  milder,  its 
tendency  to  make  those  of  the  southern  hemisphere  more  se- 
vere is  equally  decided:  and  could  a  comparison  of  the  two  be 
instituted  on  the  basis  of  actual  observation  under  conditions  in 
any  tolerable  degree  similar  the  contrast  would  doubtless  be 
striking.  But  circumstances  of  geographical  position  seem  to 
render  such  a  comparison  impracticable.  The  small  portions  of 
the  two  continents  extending  into  the  south  temperate  zone  are 
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K)  surrounded  by  oceans,  especially  on  the  cold  or  polar  side,  as 
» render  their  position  in  effect  insular,  and  the  inlluence  of  in* 
lalar  position  u[x>n  climate,  particularly  when  the  surrounding 
raters  are  broad  oceans,  is  too  well  known  to  be  insisted  on. 
The  actual  difference  between  a  northern  and  a  southern  sum- 
ner,  under  similar  circumstances  of  situation,  would  probably 
)e equally  striking;  for  although  the  more  rapid  supply  of  heat 
It  the  south  is,  as  we  have  seen,  in  some  measure  counteracted 
)j  its  shorter  continuance,  yet  j^-gih  of  the  sun's  heat  is  a  much 
arser  quantity  in  summer  than  in  winter,  and  bein^  moreover 
idded  when  the  heat  is  at  its  maximum  instead  of  mmimum,  its 
lirect  effect  would  necessarily  be  much  more  marked.  It  is  pos- 
lible  that.,  owing  to  the  greater  stillness  of  the  atmosphere  in 
lammer,  the  influence  ot  geographical  portion  may  be  less 
effective  at  that  season  than  in  winter;  however  that  may  be, 
he  testimony  of  travellers  and  from  other  sources  clearly  indi- 
»tes,  not  only  a  hotter  sunshine,  but  hotter  days  in  Southern 
lustralia  than  are  ever  observed  in  the  north  temperate  zone.' 


Ibt.  VI, — On  the  Solution  of  Ice  formed  on  Inland  Waters  ;  by 
B.  F.  Harrison,  M.D.,  U,S.  A.,  of  Wallingford,  Conn. 

FaoM  the  first  settlement  of  this  country,  the  people  residing 
tear  some  of  our  inland  waters  have  observed  that  the  great 
elds  of  ice,  which  covered  these  waters  during  the  winter,  have 
Token  up  at  the  approach  of  spring  and  disappeared  so  sud- 
enly,  as  to  excite  the  astonishment  of  nil  who  beheld  it.  At  the 
leeting  of  the  American  Association  for  the  Advancement  of 
cience,  held  at  Springfield,  Mass.,  General  Totten  stated  thnt  he 
ad  known  the  ice  to  disappear  from  the  whole  surface  of  Lake 
ihamplain  in  a  single  night,  when  the  ice  was  many  inches  in 
lickness,  though  it  had  previously  lost  much  of  its  solidity.* 

In  the  year  1859^  for  the  purpose  of  investigating  this  subject, 
commenced  a  series  of  observations  on  the  waters  and  ice  of  a 
ttle  lake  about  one  mile  long  by  half  a  mile  broad  and  twenty- 

'  Tlio  following  pamgmph  was  extensively  Hneulntcd  in  the  public  papers  a  few 
nrt  ago.  Some  exprewed  doubts  respecttiii;  the  accuracy  of  the  figiin*?,  but  no 
q)lanation.  po  fur  ns  I  ob^^rved.  was  offered.  As  Adelaide  is  situated  near  the 
«tt  (Int.  85^  B.)«  the  wind  spoken  of  wm  doubtless  from  the  inttinor,  and  that 
miiDstance  in  connection  with  what  has  been  here  set  fortli,  would  fully  explain 
lehigh  beat  described. 

AMttralian  Jleat.^Tht  Sumpter  (ft.  C.)  Watchman  publishes  the  following  ex- 
let  from  a  private  letter,  <lated  Adelaide.  Feb.  18»  1858 :— **  I  can  assure  you  we 
are  nearly  been  roasted  alivo:  we  have  had  ten  days  and  nights  of  the  hottest 
'etther  remembered  for  several  years  past.  The  heat  at  noon  in  the  shade  was 
S«*  to  14«®,  acctirdihg  to  situation,  and  during  the  night,  it  was  never  less  than 
4^  to  106^  in-doors.  Tlie  hot  wind  never  ceased  blowing,  and  the  iopumerable 
^tbs  from  amp  de  mleil  have  been  appalling  in  the  extreme.** 
*8ee  Ooneral  Totten  s  article  in  this  Journal,  [2],  xxviii,  869. 

ix.  Joinu  ScL— Skoond  Seribs,  Vox*.  XXXV,  No.  103.— Jav.,  \(Q6. 
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five  feet  deep,  situated  ia  latitude  a  little  le^  than  42^°  N., 
the  borders  of  Xoiv  Haven  and  Middlesex  countiea,  io  the  A 
of  CoDEiecticut.  On  the  north  and  east  the  lake  is  sbelKrcd 
trap  hills  rising  abruptly  to  the  height  of  two  or  three  hundi 
feet,  and  on  the  south  and  west  there  are  Ions  rolling  Itills  of' 
great  elevation,  so  that  the  south  and  southwest  winds  alo 
sweep  unimpeiied  over  its  surface.  The  surface  drained  Ijy  t 
lake  is  small,  probably  not  exceeding  twice  itd  own  suruoe 
there  are  some  small  springs  and  little  streams  flowing  inw, 
but  probably  none  of  them  are  sixty  rods  in  length.  These  b 
cumstances  render  the  lake  entirely  exempt  from  those  influent 
which  arc  exerted  by  large  flowing  streams,  and  which  also  16 
to  an  annual  change  of  level  of  Iti  or  18  inches.  The  lake! 
an  outlet  through  which  a  small  stream  flows  except  in  six 
of  the  driest  seasons, 

Sept.  3, 1853,  I  found  the  temperature  of  the  water  at  tbes 
face  of  the  lake  71°  F.     Nov.  2d  it  was  48°  F.     Dec  31sl,  1» 

1  visited  the  lake  again  and  learned  that  it  had  been  covtiQ 
with  ice  since  Dec.  oth.  I  found  the  ice  at  the  time  of  this  ri( 
pretty  uniformly  7  inches  thick.  I  selected  two  stations,  on* 
or  6  rods  from  the  shore,  the  other  near  the  centre  of  theW 
and  observed  the  temperature  at  different  depths  as  showm 
the  following  table. 


n  »h".«. 

=f.h.hfi: 

Menn  temperature 

IVpili  below  .ur*M!. 

Tcmprnluro, 
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s  r«et 

3t« 

BfMt. 

18" 

the  Inks  BS°-l  nr 

12     „ 

8*" 

IS    " 

St" 

(2     ■ 

88» 

IS    ■■ 

m" 

Iho  most  rflli»bU 

SB    " 

sa!* 

J.Li,E3,  IBSO.IwlOj 

Under  tlie  ice. 

Si" 

Under  the  iee. 

84 1> 

S  reeL 

38" 

8  feet. 

37* 

of  the  take  from 

6     ■' 

8»= 

6     ■■ 

S8i» 

[liB  moBt  ralinble 

18     " 

40" 

13     " 

39*0 

o(   these  eiperi 

18    - 

40" 

IS     " 

4C|0 

weiita,  SB"?  giv 

S3    "bottom 

480 

411' 

In;;  a  riao  unce 

16    "bottom. 

m' 

Dec3lBtof8°.6 

Uniier  the  ice. 

ssi" 

Undf  r  Ibe  im. 

88« 

S  feet. 

41" 

Ofeet. 

40° 

nf      the      WBlei 

12    " 

410 

401" 

at  bntli     Btation<< 

18    ■■ 

41*0 

411' 

3S<>4.     Tti^e     in 

as   " 

42' 

!4     " 

430 

temperature    Tot 

The  mean  temperature  of  the  atmosphere  from  Dea  31st,  li 
to  Jan.  23d,  1860,  was  26''S.     The  fall  of  water  for  the  a 
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time  was  217  inches,  which  included  the  water  obtained  by 
melting  snow,  which  fell  to  the  depth  of  10  inches. 

The  menn  temperature  of  the  atmosphere  from  Jan.  28  to  Feb. 
15  was  26®-4.  The  fall  of  water  for  this  period  was  1-86  inches, 
including  six  inches  of  snow.  The  observations  of  Feb.  28d 
were  made  with  great  diflSiculty,  as  the  temperature  of  the  at- 
mosphere was  only  18**  F.,  and  the  water  on  the  thermometer 
when  brought  to  the  surface  was  quickly  converted  into  ice  so 
that  it  was  difficult  to  keep  it  clear. 

March  6th,  1860, 1  found  that  the  lake  had  been  open  at  the 
borders  for  three  or  four  days.  One-fourth  to  one-third  of  the 
lake  was  now  free  from  ice,  and  the  remainder  of  the  ice  was 
rapidly  disappearing :  one-fourth  or  one-third  of  the  ice  which 
I  found  on  the  lake  disappeared  during  two  hours  while  I  re- 
mained in  sight  of  the  lake.  With  the  aid  of  a  boat  I  found 
the  temperature  of  the  lake,  in  the  middle  of  the  open  water,  to 
be  42**  from  the  surface  to  the  bottom.  Near  the  edge  of  the 
remaining  field  of  ice  the  temperature  was  41°  from  the  surface 
to  the  bottom.  Close  to  the  edge  of  the  ice  the  temperature 
varied  from  34°  to  88°.  The  mean  temperature  of  the  lake  at 
this  time  may  be  considered  about  41°'6  F. 

July  11th,  1860,  I  found  the  temperature  of  the  lake  at  the 
surface  73°-5.  Aug.  18th,  1860,  the  temperature  of  the  surface 
of  shallow  water  near  the  shore  was  77° ;  near  the  centre  of  the 
lake  the  surface  water  was  75° ;  at  a  depth  of  15  feet,  74° ;  at  the 
bottom  (24  feet),  78°. 

Sept  15th,  1860  (at  5i  P.  M.),  surface  water  67°  to  68°  with 
no  perceptible  difference  from  the  surface  to  the  bottom. 

Oct.  27th,  1860.  Clear  and  warm  all  day — no  wind.  Ob- 
servations were  made  at  4  P.  M.  Temperature  of  the  surface  of 
the  lake  54°  5 ;  6  fl.  below  the  surface  53° ;  at  12  ft.,  53° ;  at  18 
ft,  52°  5 ;  at  24  fl.,  52°-5. 

Dec.  6th,  1860.  There  was  no  ice  on  the  lake  and  the  tem- 
perature was  42°*5  from  the  surface  to  the  bottom. 

Dec.  17th,  1860.  The  lake  was  covered  with  ice  6  in.  thick. 
Temperature  of  the  surface  under  the  ice,  84°. 

At  a  depth  of  6  ft.  86^%  at  12  ft.  35i*. 

18  **  35|**,  •*  24  ft.  (bottom)  36 J^ 


ii         ii 


The  mean  of  the  whole  is  35°*4;  but  it  is  probable  that  the  ob- 
servation at  the  surface  was  affected  by  the  agitation  of  the  water 
in  cutting  the  ice ; — if  we  put  the  temperature  of  the  surface  at 
32J°  the  mean  will  be  35*°1.  The  temperature  of  the  air  at  2 
P.M.  was  35°. 

Jan.  5th,  1861,  the  ice  was  10  inches  thick.    Temperature  of 
the  water  immediately  under  the  ice  82J° . 
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At  ft  deptli  of  3  ft.  3C°,  nt  0  (t.     S^'. 

"             •'     U  fr.  STi",  •'  la  ft.     38". 

'■               ■■    15  ft.  3t)',  '■  18  fl.     38°. 

"21  ft.  3U',  ■'  24J  ft.  {li(Htom)  40'. 

Mean  temperature  of  tho  lake  37°'33.  The  inenn  tempera 
of  the  nir  sinue  Dec.  ITtI),  26°-78.  Amount  of  water  fallen. 
Inches,  of  wliidi  tliero  wero  1^  incliea  of  melted  snow.  Viv. 
mean  teni|»erature  of  tite  lake  in  19  dajs,  2,°-2'A,  nUliougli 
meftn  temperature  of  tlie  air  liutl  been  nearly  eleven  dej 
lower  tlinn  the  temperature  to  wliicli  the  lake  attained. 

Jan.  23il,  Ibfll,  found  the  ice  on  the  lake  16  or  17  indies  tl 
Temperatuie  of  water  at  thu  Eurface  under  the  ice  81*"5. 

Atndeptiiof    3  f(.  35''o,  at    Oft.  38'S8. 

"  "      0  ft.  36''5.  "  J2  fi.  3e'''a. 

"  "    16  A.  SS^B,  "  18  ft.  3b°8". 

"  "    21  fl.  30' 5,  "  24  ft.  10' 5. 

"  "    25  ft.  4U''5, 

Meau  temperature  of  the  lake  87°'95.'  Mean  temDeratai 
the  air  since  Jan.  otb,  22°'88.  Amount  of  water  fiulen  dr 
tho  interval,  2*19  inches,  JDcIading  the  water  from  11  inch 
snow.     Bisein  the  mean  temperature  of  the  lokci  1°'7. 

Feb.  1st,  1861.    Thicknesa  of  tlie  ice  not  noted.    Tompen 

at  the  surface  of  the  water  under  the  ice  88". 

At  a  deptli  of   R  ft.  34<'-S,  at    0  fL  88'-J). 

"  "Oft.  31»',  «  18  ft.  88*15. 

»  •    10  ft.  89*,  "  18  ft.  39"  25. 

"  "    SI  ft.  40*.  "  24  tt.  40*2». 

Mean  temperaturo  of  the  lafce  38'.  Meon  temperature  o 
fttmoaphere  since  Jan.  23,  22'''9.  Rise  in  tnenn  tempcralu 
the  lake  iu  9  dayf>,  0°-62.  Water  fallen,  129  inches,  pa 
vhicli  was  from  8  inches  of  snow  melted. 

Feb.  27, 1661.  Ice  9  i&ohes  thick.  Temperature  of  sn 
water  85°. 

At  a  depth  of   8  ft  40*-S,  at   0  ft.  4 1". 

"  "Oft.  4l'-5,  "  12  ft.  4l'B0. 

"  "    I6ft.  41'00,  "  18fl.  41»-60. 

"  "    31  ft.  41*'-66,  "  24  tU  41*-75. 

."  "    27  ft.  41''75. 

Mean  temperature  of  the  lake  40°8.  Rise  in  temperata 
the  lake  since  Feb.  1st,  2'''8.  Water  fallen,  2-9  inches 
snow.  Mean  temperature  of  the  nir  for  the  same  period,  81 
but  for  the  lust  half  of  the  period  the  mean  temperature  iva 

'  The  tTtnpcrn'uro  nf  llio  open  nir  nt  thU  imie  wns  15°.  whicli  probdUj 
iiihra  the  (ibwrroil  Itinperalure  tit  tbe  aidiioe,  If  ire  cull  tbe  (urfuco  tempi 
>3«  the  inou  wUI  be  88°. 
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orS6^  After  the  Inst  observations,  I  did  not  yisit  the  iBke  for 
along  period,  but  I  believe  ibe  ice  disappeared  early  in  March. 
Socii  a  result  misht  have  been  anticipated  as  ihe  temperature  of 
tlie  nir  had  already  risen  several  degrees  above  the  freezing  point 
and  the  water  beneath  the  ice  (which  was  nowhere  broken)  con- 
fined heat  sufficient  to  dissolve  one  and  three-fourths  times  as 
much  ice  as  then  covered  its  surfacCi 

III  considering  the  causes  of  the  phenomena  here  recorded,  it 
becumes  importsmt  to  take  into  consideration  the  temperature  of 
Ihecnrtir.s  surface  in  this  latitude,  and  the  variations  of  tem))ora- 
turc  for  a  short  distance  below  the  surface.  The  mean  tempera- 
ture of  the  earth  at  all  depths  short  of  one  hundred  feet  is  very 
Utile  higher  than  the  mean  temperature  of  the  atmosphere.  But 
while  the  successive  seasons  impart  their  varying  leniperatures 
to  the  surface,  these  temperatures  are  so  slow  in  finding  their 
way  to  the  depths  below,  that  it  is  nearly  January  before  the 
tem|)erature  of  July  has  reached  to  its  greatest  depth,  and  hence 
attiiat  point  the  seasons  are  reversed.  At  these  greater  depths, 
the  diflFerences  between  the  seasons  is  exceedingly  small,  dimin- 
ishing as  the  depth  increases  nearly  ir.  a  geometrical  ratio,  so  that 
while  the  mean  daily  temperature  of  the  atmosphere  varies  40® 
or  45°  between  winter  and  summer,  at  the  depth  of  25  feet  the 
variation  of  temperature  is  only  two  degrees,  and  at  50  feet  only 
one-fifih  of  a  degree. 

I  have  ascertained  that  the  water  in  the  lake,  where  my  ob- 
servations have  been  taken,  attained,  during  the  warm  season,  a 
temperature  throughout  its  depth  above  the  mean  temperature 
of  the  air  for  the  season,  although  I  have  not  examined  the  wa- 
ter at  ditlerent  depths  with  sufficient  frequency  to  decide  whether 
it  is  constantly  so  during  the  warm  season.  This  temperature, 
as  might  be  expected,  in  its  progress  foils  behind  the  season,  but 
I  have  not  observed  precisely  how  much. 

Having  ascertained  these  facts  it  necessarily  follows  that  the 
earthy  basin  in  which  the  lake  rests  is  heated  up,  during  the 
warm  season,  to  as  high  a  temperature  as  the  same  extent  of 
uncovered  earth.  At  the  approach  of  the  cold  season,  the  waters 
will  not  only  part  with  the  heat  acquired  during  the  summer,  but 
the  enrlh  below  the  lake  will  have  as  much  heat  to  part  with  as 
any  other  equal  surface  of  land. 

Open  water,  exposed  to  the  wind,  parts  with  its  heat  not  only 
by  radiation  and  conduction,  but  by  transportation  or  convection, 
that  is,  the  water  which  is  chilled  at  the  surface  sinks  while  the 
wanner  water  rises,  until  the  surface  reaches  its  maximum  den- 
sity, 39*''2  F.  (=i=4'*  C).  When  the  surface  becomes  covered  with 
ice  the  process  of  cooling  proceeds  much  less  rapidly.  But  when 
the  ice  has  covered  the  surface  of  the  lake,  and  all  agitation  of  its 
waters  has  ceased,  the  earthy  bed  still  continues  to  impart  its  te^ 
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dundant  heat  to  the  saperincumbent  waters.  My  observatioi 
show  that  the  basin  of  the  lake  is  in  much  the  same  relation  wi 
the  heat  of  summer  that  it  would  be  if  there  were  no  water  in  it- 
that  is,  it  receives  about  the  same  mean  temperature ;  but  in  wi 
ter  the  case  is  widely  different.  The  bottom  of  the  lake  is  nev 
cooled  below  89'',  and  even  this  temperature  is  considerably  low 
than  would  be  reached  at  an  equal  depth  (25  feet)  in  the  sol 
earth,  where,  if  the  authorities  are  correct,  the  temperature  shou 
not  fall  below  46°  for  our  latitude.  The  lake  in  winter  hasi 
similated  itself  to  the  solid  earth  in  that  it  has  attained  its  ma: 
mum  density  and  its  surface  is  converted  into  solid  ice;  both  tl 
ice  and  the  water  in  this  condition  are  so  slow  conductors 
heat  that  very  little  can  escape  into  the  atmosphere.  Under  the 
circumstances,  the  tendency  to  the  equilibrium  of  heat  in  tl 
earth  will  raise  the  temperature  at  the  depth  of  25  feet  (tl 
bottom  of  the  lake)  to  its  usual  amount  at  that  depth  from  tl 
eartli's  surface,  and  that  too  quite  independent  of  any  accumnl 
tion  of  summer  heat.  Thus  wo  find  another  source  of  heat  I 
low  the  lake,  which  we  may  expect  to  augment  the  temper>tu 
of  the  waters  under  the  ice.  It  thus  happens  that  the  bottom 
the  lake  attains  the  mean  temperature  of  the  atmosphere  in  tl 
warm  season,  and  that  it  always  is  maintained  at  a  temperatn 
20°  above  the  mean  of  the  coldest  months. 

Water  attains  its  maximum  density  at  39°'2  F.,  from  whit 
point  it  is  said  to  expand  by  a  change  of  temperature  in  eith 
direction ;  yet  my  observations  appear  to  show  that  water  in  lai] 
masses  may  be  heated  up  to  42°  without  disturbing  its  equili 
rium.  I  have  often  found  the  temperature  of  42°  at  the  botto 
of  the  lake  (25  feet)  when  the  surface  was  33°,  and  39°  was  foui 
only  6  feet  below  the  surface.  A  mass  of  water  with  its  maj 
mum  density  at  a  distance  from  its  surface  of  only  one-four 
part  of  its  depth  would  doubtless  have  its  equilibrium  very  easi 
disturbed  by  any  agitation,  as  of  the  wind,  and  thus  bring  t 
warmer  water  of  the  bottom  into  contact  with  the  ice  at  its  si 
face.  I  do  not  claim  that  all  the  ice  is  dissolved  in  this  manm 
I  only  propose  to  show  that,  when  the  solution  has  conmience 
natural  laws  bring  into  action  an  amount  of  reserved  heat  sul 
cient  to  finish  the  solution  in  a  very  short  time. 

When,  on  the  approach  of  winter,  the  process  of  cooling  coi 
mences  it  proceeds  much  more  rapidly  in  the  waters  of  the  lal 
than  in  the  earthy  bed  on  which  it  rests ; — the  heat  escaping  frc 
the  water  by  radiation,  evaporation,  conduction  and  convectic 
the  colder  water  at  the  surface  sinking  and  the  warmer  risic 
until  the  water  of  the  lake  attains  its  greatest  density,  aft 
which  the  surface  water  expands  as  it  cools  and  soon  freea 
producing  a  covering  of  ice  which  protects  the  water  from  agil 
tion  by  the  winds.    The  process  of  heating  from  below  thi 
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jmmences,  and,  according  to  my  observations  in  the  winter  of 
869  and  1860,  this  process  proceeds  more  rapidly  for  the 
rat  few  weeks  than  afterwards.  From  Dec.  81st,  1859  to  Jan. 
Sd,  1860,  the  mean  temperature  of  the  lake  rose  8^*6,  and  in  the 
ext  23  days  only  0°'7.  During  both  these  intervals,  the  mean 
^mperature  of  the  atmosphere  was  about  26^,  from  which  it  ap- 
ears  that  the  increase  of  temperature  was  not  due  to  the  atmo- 
pbere.  The  rise  of  temperature  could  not  have  been  produced  to 
Qj  notable  degree  by  the  sun's  rays,  for  the  ice  was  opake  with 
ir  bubbles,  and  it  was  also  soon  covered  with  snow ;  this  was 
specially  true  in  the  latter  part  of  the  winter,  when  the  heat 
a^Q  increased  more  rapidly,  and  was  always  found  to  be  great- 
stin  the  mud  at  the  bottom  of  the  lake.  During  the  20  days  end- 
ig  March  6th,  1860,  the  mean  temperature  of  the  lake  rose  2^*1, 
Qt  the  mean  temperature  of  the  air  was  35^*26,  and  2*5  inches 
f  rain  had  fallen,  a  part  of  it  from  the  southeast,  and  quite  warm ; 
large  amount  of  heat  had  also  been  expended  in  the  solution 
r  ice,  so  that  we  have  no  data  for  estimating  accurately  the  sup- 
ly  and  expenditure  of  heat  during  this  period.  From  Dec. 
Lst,  1859,  to  Jan.  23,  1860,  the  temperature  of  the  lake  rose 
'•6  (from  35°*1  to  88*^'7),  and  as  the  mean  temperature  of  the 
r  was  only  26***3,  we  may  be  sure  that  the  accession  of  heat 
K)k  place  entirely  from  below. 

Taking  the  mean  depth  of  the  lake  at  22  feet,  or  264  inches, 
rise  of  3°*6  would  be  equivalent  to  a  rise  of  one  degree  through 
depth  of  3*6  X  264  =  950*4  inches ;  and  since  the  latent  heat 
r  water  is  142°,  this  amount  of  heat  would  melt  a  layer  of  ice 
30*4  -r- 142  =  6'69  inches  thick  over  the  entire  surface  of  the 
ike. 

The  observations  made  during  the  winter  of  1860  and  1861 
low  similar  results.  In  the  first  interval  of  19  days,  the  mean 
imperature  of  the  lake  rose  2**'23,  while  the  mean  temperature 
f  the  atmosphere  was  26°"78.  During  the  second  interval  (18 
ays),  the  mean  temperature  of  the  lake  rose  0°*7,  while  the  mean 
smperature  of  the  atmosphere  was  22°*88.  During  the  third 
uterval  (9  days),  the  temperature  of  the  lake  rose  0°'62,  with  an 
tmospheric  temperature  of  22°'9.  During  the  fourth  interval 
26  days),  the  temperature  of  the  lake  rose  2°*8,  with  the  mean 
emperature  of  the  atmosphere  31°'48;  but  during  the  latter  half 
»f  this  period  the  mean  atmospheric  temperature  was  35°  to  36° ; 
10  snow,  but  2*9  inches  of  rain  fell ;  it  was  warm  for  the  season. 
Since  with  an  atmospheric  temperature  of  31°'48  there  could 
lave  been  little  or  no  loss  of  heat,  and  during  the  latter  part  of 
'he  period  there  should  have  been  some  gain  from  above,  it  was 
to  be  expected  that  more  heat  would  accumulate,  including  that 
from  below,  than  during  other  periods.  In  the  first  inter- 
val of  observations  the  accumulation  of  heat  was  as  rapid 
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as  in  the  last,  although  the  tempembue  of  the  atmoipben 
was  much  lower, — so  low,  inJced,  as  to  came  a  oonataDt  lua  of 
heat  from  the  waters  of  the  lake  even  by  bod  conductoia.  Hi 
water  was  at  no  point  found  aa  high  aa  42°,  Dot  even  at  the  tx^ 
torn,  although  it  wns  as  high  aa  last  year,* 

The  observations  made  during  the  summer  and  autamn  ori86B 
show  tlmt  the  water  nt  tlie  bottom  of  the  lake  («t  a  depth  of  % 
feet,)  nttnins  a  temperature  above  the  mean  of  an^  month  in  thi 
year  in  this  latitude.  How  much  of  tliis  heat  is  imparted  10 
the  earth,  or  to  what  depth  it  penetrates,  I  have  had  no  dkhi 
of  observing.  Tlio  rapidity  with  which  the  water  receiTn  hai, 
after  the  sur&ce  is  covered  with  ice,  is  as  corapicuoug  tUi 
season  ns  it  was  the  lost.  From  Dec  17th,  1860,  to  Jan.fi^  ^Bti, 
(19  days),  the  tempemture  of  the  lako  rose  2''28,  From  JbvL 
6th  to'the  23d,  (18  days),  the  temperature  of  the  lake  hms  o^r 
0°'?,  with  a  difference  of  only  two  degrees  in  the  mean  tempmr 
tare  of  the  atmosphere.  From  Jan.  2ttd  to  Feb.  1,  (8  days),  Uwn 
was  no  perceptible  change,  bnt  from  Feb.  Ist  to  the  27th  t]» 
temperature  of  the  water  rose  2°-8 ;  the  temperature  of  tbe  ■(• 
moBphere  hnd  in  the  mean  time  risen  too  high  to  allow  any  ka 
of  heat  in  that  direction,  and  even  sufficiently  high  to  snpp^ 
hea^ 

On  the  approach  of  spring,  when  the  rains  and  the  inoreaug 
heat  of  the  atmosphere  liave  thinned  the  ice  and  opened  boidb 
holes  so  that  the  winds  may  agitate  the  waters,  lliis  great  iton 
of  beat  accumulated  in  the  lower  strata  of  waters,  wliieh  nov 
have  their  unstable  equilibrium  disturbed,  b^ns  to  be  applied 
to  the  ice,  which  under  such  circumstances  could  not  be  expectad 
to  resist  solution  more  than  nfew  lioun. 

It  should  be  remembered  that  the  mean  temperatura  of  llit 
earth  at  a  depth  of  twenty  feet  is  auflicient  to  supply  a  laiia 
amount  of  heat  to  the  bottom  of  the  lake  in  winter,  indepov 
ent  of  any  accumulation  during  the  warm  season. 

Similar  observations  were  continued  in  the  wii\ter  of  1861-6^ 
with  results  so  exactly  coincident  with  the  preceding,  that  ihdr 
presentation  could  be  of  do  other  vnlae  than  to  coafirm  Ibt 
conolosioDs  which  have  here  been  given. 

*  The  thcnnometcr  UKtl  in  the  vinter  of  1800  nnd  'SI  glrM  tnnpentnni  1 
fnellim  oF  m  iltgne  lover  tlmn  tho  tliermnmBtcr  uwfl  thu  prerinm  jtwr.  Tta  o^ 
•eTviUu>n4  fur  Om  ■iimnicr  viJ  mitiinin  iif  IliSO  nnd  niiiter  at  lUl  trcTo  nu^"^ 
u  Milf-regUloriDg  Utcrmometer  MHUlroeted  by  Jasiw  Green  of  Nvw  YoHl 
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(OoDtinned  from  toL  xadi,  p.  41. 

o.  3)7.    Ccartx  turgeacenB^  Tor.   Boott*t  Illiist,  No.  221« 

•Uminiftra  eooica  torminali  ereoUi  brefi-peduneolata  qrUs* 
(luunis  obloDfpt  acutiB  tub-albis  teoU;  jwliUifem  2  Tel  1-V 
boblongit  lazifloris  approximatit  vel  diatantiboa,  toperiore  im* 
iriore  a»pe  loDge  et  exBerte  pedooeulaU,  braoteatit  et  lutaolfai; 
fyritUgtnaiieU  8-12  ovato-ooDioit  teretibus  tab-triqiMtria  ¥«1 
>iign  roetratis  brevi-bifidit  muld-nervatit  fflabris  ore  cabciKatia 
e  perdivergeDtibua,  squania  ovato-acuta  vd  siib-obtiua  paolo— ^ 
igioriboB;  oalmo  erecto  longo  perteani  Ibliia  aogoitii  rigidk 

1-3  feet  high,  ereoti  stiff,  very  slender,  longer  than  the  narrow 

es ;  bracts  narrow  and  leaf-like,  the  upper  sometimes  surpaseing 

sometimes  the  lower  or  both ;  pistillate  spikes  2,  sometimes  8« 

*  near  the  staminate  and  sessile,  the  lower  remote,  and  the  third 
re  remote  and  ezsert  long-pedunculate,  ovate  or  oblong  and 
e  or  yellowish,  rather  loose-flowered ;  stigmas  8 ;  fruit  ovate- 
.riquetrous,  terete  and  rostrate,  sub-inflat^,  short^bifid,  nerved, 

roughish  at  the  orifice,  diverging,  and  when  mature  mora 
..  twice  or  more  longer  than  the  ovate  acute  and  subobtuse  scale ; 
9  or  light  green. 

^  Dr.  Chapman ;  North  Carolina,  Bev,  If.  A.  CurU$j  and  in 
I  south  and  west  of  the  latter — Chapman, 

This  is  the  plant  originally  described  by  Dr.  Torrey,  Hon.,  p. 

not  much  turgetcent  ever^  and  C.  turgescens,  vol.  iii,  p,  866 
212  of  this  Journal,  1847,  is  C.  Halei,  Carey,  1858,  a  ver^  differ- 
; ;  though  the  descriptions  of  the  two  in  die  lUustraiumM  are 

*  each  other.  C.  Qalei  has  very  inflated  fruit,  iru\yturpe$eent^ 
e  than  C.  intumescena,  Rudge^  or  0.  lupulina  as  noted  in  Boott 
lie  C.  Halei,  vol.  ii,  p.  248,  1846,  is  a  very  different  plant,  aa 
I  explained. 

Eoeeii^  Boott,  Fl.  Bor.  Am.,  No.  U9  and  Dlust.  No.  242, 1860. 

itaminifera  solitaria  terminal i  erecta  brevi-cylindracea  pauciflora 
amis  oblongis  mucronatis ;  pistilliferis  subtemis  2-4  ovatis  ob- 
NStis  laxifloris,  suprema  vel  1-2  staminiferae  approximata  sessili, 
US  distantibus  longo-exserto-pedunculatis  subradicalibus ;  fhicti* 
igmaiicie  ovalibus  2-6  floriferis  et  altemis  sub-longorostratia 
tibus  et  stipitatis  bifidis  bicostatis  pubescentibus  squama  ovata 
a  subcuspidata  paulo  longioribus. 

S-8  inches  high,  erect,  very  slender  or  capillary,  longer  than  at  the 
bracteate-leaty ;  staminate  spike  single,  erect,  short,  and  few-flow- 
ing 1-2  sessile  pistillate  spikes  below  and  near  it,  while  one  or 
Hate  spikes  rise  from  towards  the  base,  long-pedunculate  and 
below ;  stigmas  3 ;  fruit  2-6,  alternate  and  loose,  oval  on  oblong 
la.  Sol— SxooHD  Sxbixs,  Vol.  XXXV,  No.  106.— Jm.,  18Q& 
8 
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•hort  spikes,  pnbescent,  sub-loDff-rostrate,  bifid  and  bioostate,  tapering  il 
the  base  so  as  to  be  stipitate;  pistillate  scale  OFat»-laiioe<^at6  and  saben 
pidate,  sometimes  reddish  on  the  back,  a  little  longer  than  the  fm 
especially  on  the  lower  spikes. 

New  Mexico,  Fendler,  from  whose  collection  it  is  jost  received 
Rocky  Mountains,  Drummand,  Many  years  ago  I  named  this  pUnt  t 
Dr.  Boott  had  published  it  in  the  Fl.  Bor.  Amer.  and  now  see,  by  hi 
niust  No.  242,  in  1860,  its  correctness.  I  have  also  the  same  colledii 
more  than  20  years  since  at  the  outlet  of  Lake  Sandford,  Essex  Coos^ 
N.  Y.,  and  sent  to  me  as  C.  umbellata,  which  it  somewhat  resembM 
but  having  pubescent  and  two-ribbed,  not  nerved,  fruit 

Though  Dr.  Boott  seems  to  doubt  whether  this  plant  is  ^  more  than  i 
lax  variety  of  C.  umbellata,*^  it  has  such  characters  that  ^future  observen' 
will  not  probably  doubt  its  specific  claims.  If  C.  umbellata  most  haf 
umbellate  spikes  at  the  root,  this  can  not  be  that  species.  By  some  litd 
change  in  the  description,  C.  umbellata,  C.  alpestris  and  C.  Rossii,  migh 
be  united. 

279.    C.  Grayi,  Carey,  in  Sill.  Joum.  1847.    Boott,  Dlnst  No.  148,— 
C.  intumescens  var.  globularis,  Gray  in  Ann.  Lye  N.  Y. 

Spica  staminifera  unica  gracili  cylindracea  pedunculata;  frnciferis  S 
vel  interdum  singula,  globosis  densifloris  per-amplis  approximatis  fblioi 
bracteatis  pedunculatis ;  fructibus  tristigmaticis  ovato-conicis  tereti-rostn 
tis  multi-nervatis  perinflatis  divereentibus  vel  deflexis  glabris  et  laevibi 
biden talis  squama  ovata  acuta  velcuspidata  triple  longioribus;  foliii  ( 
bracteis  glabris  culmo  multo  longioribus. 

Culm  15  to  25  inches  high,  or  more  (Carey),  erect,  stiff,  roboi 
smooth,  but  rough  above  lower  pjstillate  spike,  leafy  below,  and  boi 
leaves  and  bracts  longer  than  the  culm,  and  rather  wide ;  terminal  spil 
staminate  and  cylindric,  slender;  pistillate  spikes  two,  sometimes  on 
approximate  and  pedunculate,  scarcely  vaginate  or  sheathed,  large,  globe 
or  capitate,  with  many  (15-85)  flowers;  fruit  large  and  close  divergent 
reflexed ;  stigmas  three ;  fruit  ovate-conic  inflated,  terete-rostrate  bifurca 
smooth  and  sleek,  many-nerved  (20-30),  thrice  longer  than  the  ovate  ai 
acute  or  cuspidate  scale. 

Oriskany,  and  alons  the  Mohawk  and  Wood  Creek,  N.  Y.,  Dr.  Orax 
Columbus,  Ohio,  SuUivant ;  Menard  Co.,  Mid.  111.,  E.  Hall,  Esq,  \ 
these  localities  must  be  added  in  this  State,  the  vicinity  of  Rochesti 
Hunting  for  Carices  on  the  ISth  of  June,  in  a  grove  cleared  of  und< 
brush,  with  Dr.  F.  V.  Hayden  of  Washington  City,  he  discovered  ' 
Gray i,  a  strong  and  robust  plant  as  described  above.  We  also  foui 
several  others  of  much  interest  and  yet  to  be  mentioned.  The  specime 
from  Mr.  Hall  had  the  fewest  and  the  most  fruit  before  seen. 

This  species  is  well  characterized,  and  deserves,  as  it  has  received,  i 
honored  name,  which  is  likely  to  endure.  Yet,  it  is  obvious  that  a  triflii 
enlargement  of  the  characters  of  C.  intumescens,  Rudye^  would  inclu* 
under  that  name,  C.  Grayi,  C.  Halei,  Carey ^  C.  lupulina,  and  perhaps  ' 
turgescens.  Now,  these  are  separated  by  such  properties  of  plant  at 
fruit  as  have  separated  C.  cephalophara  and  C.  Leaven worthii. 

Note  1.  Near  the  species  above,  grew  C.  Hitchcockiana,  in  large  ck 
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ten,  as  from  one  root,  to  the  number  of  twenty  to  fifty  culms,  scabrous,  as 
are  the  leaves  and  sheaths  also,  and  by  no  means  easily  confounded  with 
C.  oligocarpa,  Schk. ;  known  also  long  before  the  true  oligocarpa  had 
been  known  by  me. 

C.  Careyana,  i>ew.,  grew  beside  the  last  in  clusters  with  many  culms, 
prostrate  toward  maturity  and  as  it  were  radiating  from  the  central  root 
to  the  circumference  of  a  circle  three  feet  in  diameter,  or  more.  The 
shortness  of  the  culm  leaves  strongly  contrasted  with  those  of  the  preced- 
ing which  much  surpassed  the  culm. 

Not  &r  from  these  was  abundant,  in  a  wet  place,  C.  lupulina,  far  less 
•draoced,  while  at  considerable  distance  were  flourishing  C.  intumescensi 
Rtdge^  and  C.  lupulina,  in  close  proximity,  and  little  more  advanced  than 
CGrsyi 

C.  Deweyana,  Sehw.<f  was  also  found  in  one  dense  matted  oval  turf  of 
three  feet  in  length  and  two  in  breadth,  with  the  host  of  culms  (hundreds 
at  least)  lying  prostrate  in  all  directions,  light  green ;  a  plat  of  vegetable 
life  more  beautiful  had  never  occurred  to  me. 

C.  marginata,  Muhl^  so  finely  described  and  figured  in  Schk.,  but  now 
held  to  be  a  var.  of  C.  Pennsylvanica,  Lam,^  is  also  abundant  here,  with 
odIj  radical  leaves  which  are  longer  than  the  culm,  while  those  of  the 
latter  are  stated  to  be  not  half  so  long  as  the  culm.  The  spikes  of  the 
former  are  few-fruited,  and  sometimes  only  one  or  two  fruit  or  none  ma- 
tured, while  the  latter  bear  many  more  fruit  C.  marginata  should  be  a 
m.  of  the  other ;  C.  Pennsylvanica,  Lam.^  var.  marginata. 

Note  2.  C.  alpestriSj  Allien. — The  description  of  this  species,  by  both 
Wahleniberg  and  Willdenow,  was  given  in  vol.  vii,  p.  268,  of  this  Journal 
for  1824.  Though  the  application  there  was  an  error,  the  description  is 
correct,  and  designates  a  species  well  known  in  Europe.  The  following 
variety  has  been  found  in  Texas  and  farther  west,  and  is  here  described  as 

280.     C,  alpestris,  AUion,  var.  tripla^  Dew. 

Staminate  spike  terminal,  oblong,  short-pedunculate ;  pistillate  spikes 
two  or  three,  rarely  one,  near  the  staminate,  the  upper  sessile  and  the 
others  more  or  less  pedunculate,  while  from  sheaths  near  the  root  rise  one 
to  often  three  filiform  peduncles,  each  with  a  pistillate  spike  at  the 
apex,  and  the  lowest  or  radical  peduncle  the  longest  and  nearly  equalling 
the  culm;  all  the  pistillate  spikes  short-oblong,  loose  and  few-(3-10-) 
flowered ;  stigmas  3 ;  fruit  oval-triquetrous,  tapering  at  both  ends,  some- 
times rather  obovate,  distinctly  nerved,  short  rostrate  and  beak  sometimes 
deflected,  subpubescent  or  scabrous,  sub-alternate,  sometimes  equal  to  or 
Wer  than  the  oblong  acuminate  or  mucronate  scale ;  culm  3-8  inches 
high,  slender,  about  the  length  of  the  narrow,  rough,  or  scabrous-pubescent 
ndical  leaves. 

Sometimes  the  radical  peduncles  have  equal  length,  like  those  of  C* 
unbellata,to  which  the  plant  was  referred  in  vol.  xxxi  for  1861 ;  but,  if 
the  umbellate  spikes  give  the  character,  then  this  may  belong,  as  men- 
tioDed  by  Dr.  Boott,  to  C.  alpestris ;  perhaps  it  is  intermediate  between 
the  two  species.  It  difiers  from  the  European  form  in  its  fruit  bidentate 
and  not  with  one-lobed  orifice,  longer  rostrate  and  longer  tapered  below, 
ud  leas  obovate. 
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The  toire  of  C.  alpestria  Id  Sclik.,  like  that  of  C.  oligoc*rp»,  do«a  M 
iurly  uhibit  tbe  furni  of  the  upper  part  of  ihe  fruit,  except  ili«  betki 
MW  in  a  pMnliw  position.  It  was  in  this  position  \!aM  1  first  mw  tbi 
reMmbUDce  to  the  fruit  of  C.  oligouarpR  And  learned  to  deaignale  Ik 

Uonntaiu  of  K«tc  Mexico,  Wright  ;  Mountnina  of  Texas,  Mr.  BwUif. 
Nwtlier  the  Bpeoiea  nor  variety  before  found  in  our  countrj, 
Rtmarki  a-nd  Corrections, 

C.  monticolR,  vol.  xxxi,  18QI,  Is  C.  triquetra,  Boolt,iD  Trana.  Un.Soft; 
though  it  aeemed  to  differ  too  much  from  his  description,  and  wiu  in- 
dent^ new.    See  vol.  xxiiii,  1B62. 

C  Wrightii,  vol,  xxxi,  1861,  differs  so  much  in  its  spikes  aod  frnil 
from  th«  deacription  of  C.  microdonta,  Tor.  Mon^  a  stranger  to  in*,  [hit 
I  look  for  more  means  of  comparison. 

Tbe  Mme  remarks  are  true  of  0.  Nebraskenais,  vol.  xviii,  1 85*.  held  hj 
Dr.  Boott  to  be  C.  Jamesii,  Tor. ;  though  1  hope  it  will  prove  to  b«  li* 
plant  named  in  honor  of  an  old  friend,  Or,  E.  James. 

C  laevi-oonica,  vol  xxiv,  1857,  with  fruit  slender  and  long-conic,  m- 
tirely  tmooth  and  hairla*.  seems  loo  far  removed  from  a  species  wbicb 
haa  Droad  conic  fruit  covered  with  hair,  to  be  called  a  varttiy  of  C,  In- 
choearpa,  MuhL:  Boon's  Illust.  No,  U2. 

C.  Tburberi,  vol.  xixi,  1S61,  ctilled  C.  hyslricina  by  Dr.  Boott,  though 
it  appeared  too  diffiireut,  will  probably  come  under  that  species  in  its  «a- 
larg&d  charactera. 

C.  Haydenii,  vot.  ;<vili,  I8S4,  is  too  far  removed  from  any  spedmeu  of 
C.  aperta,  Boolt,  tbnt  I  have  seen ;  so  that  it  is  properly  renamed,  if  it  it 
C  aperta.  Cany. 

C.  riparia,  Curtis.    C.  laeuilrii,  Willd,  var.  laxifiora.  Dew, 

SCaminate  spikea  5~Q,  the  highest  and  lowest  longer  thun  the  othen, 
all  slender  cylmdric;  pistillate  spikes  3-4,  long  and  loosB-flowered  for 
8-4  inchea  in  length  and  the  lowest  part  very  sparss-flowen-d,  the  bwar 
long-pedunculate  amj  excurved  or  nodding  moru  or  less,  and  the  ecsI« 
oblong  lanceolate  or  ovHie-uuspidnte,  longer  to  shorter  than  the  larger 
froit;  often  pistillate  spikes  ttnminate  at  the  summit. 

Nebraska — Dr.  Hayden,  and  also  in  Florida. 

Though  C.  laouslris  was  snid  by  Schk.  to  he  vtry  like  the  prtttding, 
C  riparia,  the  two  huve  not  been  united  generally  in  our  country  becauM 
•peoimens  were  found  to  suit  one  or  the  other  description.  As  many 
intermediate  forms  have  been  noticed,  botanists  will  he  glad  to  adhere  to 
the  union  adopted  by  Dr.  Boott,  Illust.  No.  2S8.  I  had  contended  that 
apecimens  in  New  England  ansirered  entirely  the  deacription  of  C.  riparil 
of  Europe,  a  point  now  ndniiited,  as  well  as  of  C.  lacuatris ;  both  being 
the  tame.    See  Boott's  Illust.,  p.  112,  right  column. 
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Art.  VllL — On  Ute  identificatum  of  the  OcUtskiU  Bed  Sandstone 
Ofoup  with  the  Chemung  ;  by  Prof.  A.  Winohell,  (in  a  letter 
addrtflBed  to  Pro£  Dana.) 

TJniTenity  of  Midiigan,  Add  Aibor,  10th  Dec,  1868. 

Dear  Sir: — ^The  announcement  by  Col.  Jewett  *  of  the  grounds 
of  his  disbelief  in  the  existence  of  the  Cattskill  group,  within 
the  State  of  New  York,  is  producing  a  sensation  among  geol- 
ogists :  but  it  seems  to  me  tnat  no  one  who  has  recognized  the 
urboniferous  aspect  of  the  fauna  of  the  Marshall  group  of  Mich- 
igan and  its  equivalents  at  the  West,  can  feel  a  particle  of  sur- 
trise  at  this  announcement;  especially  if  he  has  been  in  the 
ftbit  of  admitting  the  equivalency  of  these  western  rocks  with 
the  Chemung  of  western  New  York.    You  will  remember  that 
as  long  ago  as  last  March,  in  referring  the  rocks  of  Michigan  to 
their  New  York  equivalents  in  compliance  with  your  request  to 
do  so,  I  expressed  my  conviction  of  the  equivalency  of  the  Mar** 
shall  and  Uhemun^  groups,  and  of  their  common  Carboniferous 
character,  and  entirely  omitted  the  Cattskill  in  consequence  of 
my  disbelief  of  its  existence  as  a  distinct  group,  and  serious 
doubts  about  the  Devonian  character  of  the  Old  Bed  Sandstone  of 
New  York.    These  doubts  originated  in  the  winter  of  1859-60, 
and  have  since  been  confirmed  by  observing  the  close  analogv  of 
many  Marshall  fossils  with  Old  Ked  Sandstone  species — leading 
me  to  include  within  the  Marshall  (Chemung)  group  the  Amer- 
ican representation  of  that  so-calUd  Devonian  horizon  of  the  Old 
World.    I  may  also  be  permitted  to  allude  to  the  interesting  co- 
incidence of  my  having  last  summer  communicated  toothers  the 
opinion  that  as  the  "  Cattskill  group"  was  the  only  serious  obsta- 
cle to  the  elevation  of  the  New  York  Chemung,  with  its  western 
equivalents,  into  the  bounds  of  the  Carboniferous  system,  so  that 
obstacle  would  yet  be  proved  to  be  imaginary  through  the  obser- 
vations of  some  geologist  who  would  show  that  it  does  not  in 
reality  overlie  the  Chemung. 

Beeearches  in  the  rocks  oi  this  age,  to  which  I  have  given 
ipecial  attention  for  the  past  eighteen  months,  have  furnished 
me  with  the  data  for  some  interesting  conclusions,  which  I  shall 
Kxm  be  prepared  to  present  in  detail ;  but  the  great  interest  be- 
longing to  tne  questions  affected  by  my  investigations,  will  per- 
baps  justi^  me  in  saying  at  this  time,  that  the  following  results 
are  reached: — Species  common  to  Michigan  and  Rockford,  Ind., 
7;— common  to  Michigan  and  Burlington,  Iowa,  7; — common  to 
tlie  three  localities,  8 ; — common  to  Rockford,  and  Missouri,  6; — 
common  to  Burlington  and  Missouri,  8 ; — common  to  Burlington 
uid  Ohio,  2 ; — common  to  Burlington  and  New  York,  8 ; — ^besides 

^  Tbit  JourmJ,  Nor.  1862,  (xsjut,  418). 
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an  almost  universal  generic  identification,  establishinff  fiilly  the 
equivalency  of  the  Chemung,  Marshall,  Obio^  Bockford,  Burling- 
ton and  Chouteau  strata.    The  evidences  tbat  these  localities  am 
all  of  Carboniferous  age  are :  1st,  The  fact  that,  of  the  186  spe- 
cies now  known  from  the  vellow  sandstones  of  Burlington,  so 
less  than  40  ascend  into  the  base  of  the  Burlington  limestone^ 
while  two  rise  to  the  upper  portion  of  it,  and  one  recun  in  tha 
Coal  Measures.    2d.  The  fact  that,  of  the  known  species  of  tUi 
horizon,  at  least  9  occur  in  the  Coal  Measures^  or  upper  part  cf 
the  Carboniferous  limestone ;  while  8d,  multitudes  of  species  an 
dearly  the  local  representatives  of  European  and  American  Gtt^ 
boniferous  types. 

Prof.  Hall's  recent  declaration  in  the  Canadian  Naturalist^  tliit 
large  areas  of  the  rocks  of  New  York  hitherto  regarded  as  Cha* 
mung  do  really  fall  within  the  limits  of  the  Hamilton  grooa 
will  at  once  account  for  the  Devonian  aspect  of  someportumai 
the  Chemung  fauna,  as  heretofore  understood;  and  thus  tend  to 
confirm  a  broad  generalization,  and  complete  the  adjustment  d 
American  to  European  Palaeozoic  formations. 


Abt.  IX. — On  the  Cause  of  the  Annual  Inundation  of  ihe  IRk; 

by  William  Ferbel. 

It  is  remarkable  that  the  source  of  the  Nile,  and  the  cause  of 
its  annual  inundation,  notwithstanding  its  historic  importance^ 
have  remained  unknown  even  to  the  present  time.  Several  ex- 
peditions  in  modem  times  have  ascended  the  White  Nile,  which  v 
the  principal  branch  of  the  Nile,  with  a  view  of  discovering  its 
source ;  but  the  furthest  point  yet  reached,  it  seems,  is  in  kt* 
itude  8^  60'  north,  and  longitude  81^  east  The  late  discoyerj 
by  Captain  Speke  of  lake  Nyanza,  having  its  southern  limit  m 
latitude  V  80'  south,  and  longitude  88''  80'  east,  and  said  by  the 
natives  to  extend  in  a  northern  direction  800  miles,  renders  it 
probable  that  it  is  the  source  of  ihe  Nile,  but  it  is  by  no  meau 
certain. 

Of  the  theories  which  have  been  advanced  to  account  for  the 
annual  inundation  of  the  Nile,  the  last,  I  believe,  is  that  set  forth 
by  Sir  R  I.  Murchison  in  bis  annual  address  before  the  Boyal 
Geographical  Society  in  1859.*  Taking  it  for  granted  that  lake 
Nyanza  is  the  source  of  the  Nile,  this  theory  attributes  its  annual 
inundation  to  the  abundant  discharge  of  water  from  this  lake 
during  the  rainy  season ;  but  it  seems  to  me  that  this  theory  is 
not  tenable.  According  to  Captain  Speke  the  rainy  season  only 
a  little  south  of  this  lake,  is  from  November  to  March,  and  con- 
sequently cannot  vary  much  fron^this  period  at  the  lake;  bat 

'  See  this  Journal,  Geographical  Notices,  yoL  zxriii,  p.  411. 
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«ter  in  the  lower  part  of  the  Nile,  does  not  begin  to  rise 
the  latter  part  of  June.  Hence  the  water  would  be  about 
L  months  in  flowing  from  this  lake  to  the  lower  part  of  the 
notwithstanding  this  lake  is  about  4000  feet  above  the  level 
e  sea.  This  would  give  a  velocity  for  the  flow  of  the  water 
derablj  less  than  one  mile  per  hour,  which  is  £Bur  less  than 
'elocitj  of  rivers  generally,  especially  at  the  times  of  in- 
Aion. 

order  to  account  for  the  Nile's  inundations,  it  is  necessary 
iderstand  the  causes  of  the  rainy  seasons,  and  the  laws  whicn 
!m  them,  in  the  region  of  the  sources  of  the  Nile,  and  its 
iual  tributaries.  Although  we  know  but  little  of  these 
1  oirect  observations  in  the  region  itself  yet  I  think  we  may 
t  a  pretty  correct  idea  of  them  from  the  observation  of  the 

which  prevail  generally  at  other  places  in  the  same  latitude, 
well  known  that  there  is  a  belt  surrounding  the  earth  near 
x]^uator  where  the  northeast  and  southeast  trade  winds  meet, 
hich  an  enormous  amount  of  rain  falls  daily.  In  the  regions 
le  trade  winds  on  each  side  of  this  belt,  which  embraces 
[y  one  half  the  surface  of  the  globe,  very  little  rain  falls ; 
the  vapor  is  carried  to  the  latitude  where  the  trades  meet, 
-e  the  ascending  currents  carry  it  up  to  a  point  where  it  is 
ensed,  and  hence  nearly  all  the  rain  which  would  otherwise 
•ver  the  whole  regions  of  the  trade  winds,  £eiIIs  in  a  narrow 
:)nly  a  few  degrees  wide.  This  belt  is  not  stationary,  but  vi- 
»  with  the  seasons  nearly  1000  miles  in  latitude,  haviug  its 

northern  position  in  mid-summer,  and  its  most  southern  in 
winter,  of  the  northern  hemisphere.  In  the  Atlantic  ocean 
niddle  of  this  belt,  when  farthest  north,  is  about  the  latitude 
2^,  and  when  farthest  south,  it  is  a  little  south  of  the  equa- 
ind  it  is  about  8^  wide.  Hence  in  the  latitudes  occupied  by 
)elt,  when  in  its  extreme  positions,  there  is  one  rainy  season 
tally,  continuing  about  five  months  at  places  near  tne  inner 
s  of  this  belt  when  in  its  extreme  positions.  The  width  of 
rainy  belt,  the  range  of  vibration,  and  the  amount  of  rain 
h  falls,  may  be  considerably  modified  by  the  continents,  and 
^lly  by  high  mountain  ranges,  but  still  there  can  be  no 

material  change  in  the  seasons,  or  the  laws  which  regulate 
L  Hence  in  South  America  when  the  rainy  belt  occupies 
ioBl  northern  position  about  the  first  of  August,  the  water- 

of  the  Oronoco  receives  an  immense  amount  of  rain,  and  an 
tdation  takes  place,  which,  near  the  mouth  of  the  river,  is  at 
laximum  in  September.  In  like  manner,  when  this  belt  oc- 
es  its  most  soutnern  position  about  the  first  of  February,  all 
tributaries  which  flow  into  the  north  side  of  the  Amazon  be- 
ing flooded  by  the  immense  amount  of  rain,  an  inundation 
>ws  in  that  river,  which  is  at  its  maximum  toward  the  moxitSi 
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about  the  last  of  March,  or  about  two  montha  after  the  middlaof 
the  rainy  aeason. 

The  annual  inundation  of  the  Nile,  it  seema  to  me,  can  be  rorj 
satis&ctorily  aooounted  for  in  the  same  maaner.  Wherever  tb 
source  of  this  riyer  may  be,  it  can  have  little  efiect  in  oansuig 
the  inundation,  for  it  must  be  a  very  small  part  ot  all  the  trif 
utaries  which  make  up  the  Nile ;  and  it  is  to  the  souroes  of  tht 
principal  tributaries  that  we  must  look  for  the  cause  of  the  imm* 
dation.  We  have  seen  that  at  the  southern  part  of  lake  Nyaiii 
the  rainy  season  is  fix>m  November  to  April,  as  it  should  Oi^  if 
there  is  a  vibrating  rainv  season  there,  as  observed  at  other  plMI 
near  the  equator,  and  hence  we  have  reason  to  oonduda  that  b 
mid-summer  of  the  northern  hemisphere  it  prevails  IS^  or  U* 
north  of  the  equator.  The  extreme  northern  position  of  Ihi 
north  side  of  the  rainy  belt  doubtless  coincides  with  the  soathen 
limit  of  the  great  Airican  desert,  and  the  deserts  of  Arsbii^ 
which,  but  for  the  narrow  strip  rendered  fertile  by  the  inigitioa 
of  the  Nile,  would  be  one  continuous  desert,  caused  by  the  ab-  i 
sence  of  rains  in  the  belt  of  the  trade  winds.  The  rainy  beh^  \ 
therefore,  from  May  to  November,  must  be  between  the  pualkk 
of  about  5^  and  17^  north  latitude.  If  now  we  examine  amp 
of  this  region,  it  is  seen  that  the  great  water-shed  drained  bjr  ttt 
Blue  Nile,  and  its  tributaries,  emoracinsr  nearly  all  of  Ab^nii| 
and  also  several  important  tributaries  of  the  White  Nile,  is  sits- 
ated  principally  between  these  latitudes.  Hence  the  immeofli 
amount  of  rain  falling  in  this  region  during  the  rainv  season, 
must  cause  an  inundation  of  the  Nile,  just  as  it  does  of  the  Qro* 
noco  or  of  the  Amazon.  From  what  has  been  stated,  the  mid*  j 
die  of  the  rainy  season  here,  must  be  about  the  first  of  Augns^  ^ 
and  the  greatest  height  of  the  lower  parts  of  the  Nile  is  about  thi  .j 
first  of  October,  so  that  the  flood  would  have  about  two  monthi  I 
to  descend.  From  what  we  know  of  the  usual  velocitv  of  tht  ^ 
currents  of  other  rivers  generally,  this  would  be  just  about  thi 
time  required. 

The  rainy  belt  from  November  to  May  is  perhaps  mostly  souA 
of  the  equator,  and  the  source  of  the  Nile  or  some  of  its  tributa* 
ries  must  extend  into  this  belt  during  this  season,  else  the  Nils^ 
flowing  more  than  1000  miles  through  a  rainless  region,  fiom 
which  it  does  not  receive  a  single  tributary,  however  small,  could 
not  be  supplied  with  water.  This  is  an  argument  in  favor  of  the 
hypothesis  that  the  Nile  has  its  source  in  lake  Nyanza ;  bot  I 
t^ink  the  water-shed  of  that  lake,  would  not  be  more  than  sof- 
ficient  to  supply  the  Nile  at  low  water,  and  that  if  ever  the  Ge- 
ography andf  Meteorology  of  this  region  shall  be  well  understood, 
the  cause  of  the  inundation  of  the  Nile,  will  be  found  in  lati* 
tudes  farther  north,  as  stated  above. 

Cambridge,  Mass.,  Dec.  12, 1862,  Nautical  Almanac  Office. 
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.  X — On  the  higher  subdivisions  in  the  Classification  of 
Mammals ;  by  James  D.  Dana. 

B  precise  position  of  Man  in  the  system  of  Mammals  baa 
been,  and  still  remains,  a  subject  of  discussion.  There 
ose  who  regard  him  as  too  remote  from  all  other  species 
\  class  to  be  subject  to  ordinary  principles  of  classification, 
oologists,  generally,  place  him  either  in  an  independent 
(or  subclass,  if  the  highest  divisions  be  subclasses,)  or  else 
head  of  the  order  containing  the  Quadrumnna.  Science, 
rching  out  the  system  in  nature,  leaves  psychical  or  intel- 
1  qualities  out  of  view;  and  this  is  right.  It  is  also  safe: 
ese  immaterial  characteristics  have,  in  all  cases,  a  material 
uctural  expression :  and  when  this  expression  is  appre« 
d,  and  its  true  importance  fully  admitted,  classification  will 
il  of  its  duty  in  recognizing  the  distinctions  they  indicate, 
rier,  in  distinguishing  Man  as  of  the  order  Bimana^  and  the 
eys  of  the  order  Qtuidrumana^  did  not  bring  out  to  view 
rofound  difference  between  the  groups.  The  relations  of  the 
re  80  close,  that  Man,  on  this  ground  alone,  would  be  far 
certain  of  his  separate  place.  No  reason  can  be  derived 
ihe  study  of  other  departments  of  the  Mammals,  or  of  the 
.1  kingdom,  for  considering  the  having  of  two  hands  a 
of  superior  rank  to  the  having  of  four. 
»f.  Owen,  in  his  recent  classification  of  Mammals,*  makes 
baracteristics  of  the  brain  the  basis  of  the  several  grand 
ons.  But,  as  he  admits,  the  distinctions  fail  in  many  cases 
Tesponding  to  the  groups  laid  down :  and  although  the 
of  Man  (his  group  ArcKencephala)  differs  in  some  striking 
\  from  that  of  the  Quadrumana,  yet  no  study  of  the  brain 
would  suggest  the  real  distinction  between  the  groups,  or 
that  Man  was  not  coordinal  with  the  Monkeys.  In  fact, 
jrvous  system  is  a  very  unsafe  basis  of  classification  below 
ighest  grade  of  subdivisions — that  into  subkingdoms.  The 
subkingdom  may  contain  species  with,  and  without,  a  dis* 
nervous  system,  and  a  class  or  order  may  present  very  wide 
rities  as  to  its  ibrm  and  development, — for  the  reason,  that 
rstem  or  plan  of  structure  in  species  is  far  more  authorita- 
n  classification  than  the  condition  of  the  nervous  system, 
e  fitness  of  the  parts  of  the  body  of  Man  for  intellectual 
wd  his  erect  position  have  been  considered  zoological  char- 
sties  of  eminent  importance,  separating  him  from  other 
mals.    But  even  these  qualities,  although  admitted  to  be  of 

lb  Journal,  yoI.  zxt,  pp.  7,  177, 1858 — cited  from  the  Journal  of  the  Pn>oeed- 
I  the  Lmnttan  Soc  of  London,  for  Feb.  17  and  Ap.  21, 1857. 

Joux.  8cL--Sscoin>  Sbriss,  Vol.  XXZY,  No.  10S.-Jax.,  ISfift. 
9 


66  /.  D.  Dana  on  the  ClassificaHon  of  Mammab. 

real  weight,  are  not,  to  many  zoolo^ts,   unqaeationable  or 
authoritative  evidence  on  this  point 

But,  while  the  structural  distinctions  mentioned  may  &il  to 
establish  Man's  independent  ordinal  rank,  there  is  a  chara(^ 
istic  that  appears  to  be  decisive,— one,  which  has  that  deep  fonnd- 
ation  in  zoological  science  required  to  give  it  prominence  and 
authority. 

The  criterion  referred  to  is  this: — ^that  while  all  other  Mam- 
mals have  both  the  anterior  and  posterior  limbs  organs  of  loco- 
motion, in  Man  the  anterior  are  transferred  from  the  locorru^ 
to  the  cephalic  series.  Thev  serve  the  purposes  of  the  head^  and 
are  not  for  locomotion.  The  cephalization  of  the  body, — thatii^ 
the  subordination  of  its  members  and  structure  to  head-uses— bo 
variously  exemplified  in  the  animal  kingdom,  here  reaches  its 
extreme  limit.    Man,  in  this,  stands  ahne  among  Mammals. 

The  author  has  shown  elsewhere*  that  this  cephalization  is  a 
fundamental  principle,  as  respects  grade,  in  zoological  life.  He 
has  not  only  illustrated  the  fact,  that  concentration  of  the  anterior 
eocireinity  of  the  body  and  abbreviation  of  its  posterior  portion  is  a 
mark  of  elevation ;  but  further  than  this,  that  the  transfer  af  ik 
anterior  members  of  the  thorax  to  the  cephcdic  series  is  the  foundatioQ 
of  rank  among  the  orders  of  Crustaceans.  Ta  the  highest  order 
of  this  class — that  of  the  Decapods,  (containing  cra^  lobsters, 
shrimps,  etc.),  nine  pairs  of  organs,  out  of  the  fourteen  pertaining 
to  the  head  and  thorax,  belong  to  the  head — that  is,  to  the  senses 
and  the  mouth.  In  the  second  order,  that  of  the  Tetradecapod^ 
there  are  only  seven  pairs  of  organs,  out  of  the  fourteen,  thus 
devoted  to  the  head, — ^two  of  the  pairs  which  are  mouth-organs 
in  the  Decapods  being  true  legs  in  the  Tetradecapods.  In  the 
third  or  lowest  order,  that  of  the  JEntomostracanSj  tnere  are  onlj 
six,  five,  or  four  pairs  of  cephalic  organs ;  and  besides,  these,  in 
most  species,  are  partly  pediform,  even  the  mandibles  having 
often  a  long  foot-lilce  branch  or  extremity,  and  the  antennae  being 
sometimes,  also,  organs  of  prehension  or  locomotion. 

Two  of  the  laws  bearing  on  grade,  under  this  system  of  cepha- 
lization or  decephalization,  have  been  stated;  its  connection 
with  (1)  a  concentration  of  the  anterior  extremity  and  abbrevia- 
tion of  the  posterior  extremity,  and  the  reverse ;  and  with  (2)  a 
transfer  of  thoracic  members  to  the  cephalic  series,  and  the  re- 
verse. There  is  a  third  law  which  should  be  mentioned  to  ex- 
plain the  relations  of  the  Entomostracans  to  the  other  orders; 
namely,  (3)  that  a  decline  in  grade,  after  the  laxness  and  elonga- 
tion of  the  anterior  and  posterior  extremities  have  reached  their 
limit,  is  further  exhibitea  by  a  degradation  of  the  body  and  espe- 
cially of  its  extremities. 

'  See  his  Report  on  Cnutacea,  the  Chapter  on  Classification,  page  1895 ;  also  this 
Journal,  vol.  zzii,  p.  14,  1856 ;  where  the  principles  explained  in  this  paper  are 
illustrated  by  maoj  ezamplM,  and  with  direct  reference  to  the  general  suoject  of 
'*lMtificatioa 
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In  the  step  down  from  the  Decapods  to  the  Tetradecapods, 
Aere  is  an  illustration  of  this  principle  in  the  eyes  of  the  latter 
being  imbedded  in  the  head  instead  of  being  pedicellate.  In  the 
EntomostracanSy  (1)  the  elongated  abdomen  is  destitute  of  all 
bat  one  or  two  of  the  normal  pairs  of  members — ^not  through  a 
mtem  of  abbreviation,  as  exhibited  in  crabs,  but  a  system  of 
iegradcUion ;  and  in  some  species,  all  the  normal  members  are 
wanting,  and  even  the  abdomen  itself  is  nearly  obsolete.  Again 
(2)  the  two  posterior  pairs  of  thoracic  le^  are  wanting  in  the 
species^  and  sometimes  more  than  two  pairs.  Again,  (8)  at  the 
EQterior  extremity,  one  pair  of  antenn»  is  often  obsdete,  and 
sometimes  the  second  pair  nearly  or  eyen  quite  so.  The  Limulus, 
though  so  large  an  animal,  has  the  abdomen  reduced  to  a  straight 

S^ine,  and  the  antennsd  to  a  small  pair  of  pincer-legs,  while  all 
e  mouth  organs  are  true  legs — the  whole  structure  indicating 
an  extreme  of  degradation. 

In  the  order  of  Decapods,  haying  nine  as  the  normal  number 
of  pairs  of  cephalic  organs,  the  species  of  the  highest  group  haye 
these  organs  compacted  within  the  least  space  consistent  with  the 
structure  of  the  type;  in  those  a  grade  lower,  the  posterior  pair 
is  a  little  more  remote  from  the  others  and  begins  to  be  somewhat 
pediform ;  a  grade  lower,  this  pair  is  really  pediform  or  nearly 
like  the  other  feet ;  and  still  lower,  two  or  three  pairs  are  pedi- 
£)rm.  Still  lower  in  the  series  of  Decapoda  (the  Schizopods), 
there  are  examples  under  the  principle  of  degradation  aboye  ex- 
plained ;  (1)  in  the  absence  of  two  or  three  pairs  of  the  posterior 
thoracic  appendages ;  (2)  in  the  absence  or  obsolescence  of  the 
abdominal  appendages ;  (3)  in  the  Schizopod  character  of  the 
feet  These  Decapods,  thus  degraded,  approximate  to  the  Ento> 
mostracans,  although  true  Decapods  in  type  of  structure.  Thus 
the  principle  is  exemplified  within  the  hmits  of  a  single  order, 
as  well  as  in  the  range  of  orders. 

This  connection  of  cephalization  with  rise  of  rank  is  also  illus* 
trated  abundantly  in  embryonic  deyelopment.  It  is  one  of  the 
fundamental  principles  in  liying  nature.' 

When  then,  in  a  group  like  that  of  Mammals,  in  which  tn;o 
is  the  preyailing  number  of  pairs  of  locomotiye  organs,  there  is  a 
transfer  of  the  anterior  of  these  two  from  the  locomotive  to  the 
cephalic  series,  there  is  eyidence,  in  this  exalted  cephalization 

'  Id  hit  ICaonal  of  Geology,  just  pablished,  tlie  writer,  speaking  of  the  aodent 
Oiooids,  has  preferred  to  use  the  term  vertebraied  tails  rather  than  heteroeereal^  be- 
cinn  this  charmeteristie  of  a  prolonged  vertebral  column  is  a  mark  of  inferiority  of 
Snde  00  the  principle  explained ;  and  the  disappearance  of  it,  in  the  Mesoxoic  era, 
yu  an  instance  of  that  abbreyiation  of  the  posterior  extremity  connected  with  a  rise 
in  grade.  Jt  is  well  exempliBed,  also,  as  Agassiz  has  made  known,  in  the  develop- 
OMQt  of  the  modem  Oanoid,  the  young  having  a  vertebrated  upper  lobe  of  the  tail, 
vhich  is  lost  before  reaching  the  adult  size.  Another  reason  for  usinu^  the  term  ver* 
^•tiiited,  la,  that  in  some  of  the  ancient  Ganoids  with  vertebrated  tails  the  vertebral 
pndoogatioo  is  central  in  the  tail,  and  the  form  is  therefore  not  at  all  heterocercal. 
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of  tbe  system,  of  a  distinction  of  the  very  highest  dgnificanoe. 
Moreover,  it  is  of  the  more  eminent  value  that  it  occurs  in  adni 
in  which  the  number  of  locomotive  members  is  so  nearly  a  oofr  I 
stant  number.  It  places  Man  apart  from  the  iv^hole  seriei  d  ^ 
Mammals;  and  does  it^  on  the  basis  of  a  character  which  isfim- 
damentally  a  criterion  of  grade.  This  extreme  cephalization  of 
the  system  is,  in  fact,  that  material  or  structural  expressioa  of 
the  dominance  of  mind  in  the  beinff,  which  meets  the  denn 
both  of  the  natural  and  intellectual  philosopher. 

This  cephalization  of  the  human  system  has  been  recognised 
by  Carus;  but  not  in  its  connection  with  a  deep-rooted  structiuil 
law  pervading  the  animal  kingdom.  It  is  the  oomprehensiTe- 
ness  of  the  law  which  gives  tne  special  fact  its  great  weight 
Aristotle,  in  his  three  groups  of  Mammals,  the  Dipoda  or  two- 
footed,  the  Tetrapoda  or  four-footed,  and  the  Apoda  or  fbotlea 
species,  expresses  distinctions  according  with  this  law.  The 
term  Dipoda^  as  applied  to  Man,  is  &t  Better  and  more  philo- 
sophical than  Bimana, 

The  erect  form  of  the  structure  in  Man,  although  less  authiff* 
itativc  in  classification,  is  a  concomitant  expression  of  this  oepbi* 
lization.  For  the  body  is  thus  placed  directly  beneath  thebnia 
or  the  subordinating  power,  and  no  part  of  the  structure  is  either 
anterior  or  posterior  to  it.  Two  feet  for  locomotion  is  the  small* 
est  possible  number  in  an  animal.  Cephalic  concentration  and 
posterior  abbreviation  are  at  their  maximum.  The  characten 
of  the  brain  distinguishing  the  Archencephala  (Man)  in  Pro£ 
Owen^s  system,  so  far  as  based  on  its  general  form  or  the  relatire 
position  of  its  parts,  flow  from  the  erect  form. 

Man's  title  to  a  position  by  himself,  separate  from  the  other 
Mammals  in  classiflcation,  appears  hence  to  be  fixed  on  structunl 
as  well  as  psychical  grounds. 

The  other  Mammals  are  either  true  virnparoua  species,  or  mnir 
oviparous. 

The  latter,  including  the  MarsupiaU  and  MonotremeSf  constitute 
a  natural  group,  as  usually  so  regarded,  the  most  fundamental 
characteristic  of  which — the  immaturity  of  the  young  at  birth, 
by  which  they  are  related  to  oviparous  Vertebrates — suggesti 
the  name  Ooticoids. 

The  viviparous  species  are  variously  arranged  by  different 
zoologists.*  Prof.  Owen,  basing  his  subdivisions  largely,  as  hai 
been  stated,  on  the  characters  of  the  brain,  makes  the  two  groupe 
Oyrencephala  and  Li'ssencephala^ — the  former  so  named  from 
having,  in  general,  the  surface  of  the  brain  convoliUfidj  and  the 
latter  from  its  being,  with  some  exceptions,  smooth.* 

*  See  Professor  Owen*8  memoir  already  referred  to  for  an  account  of  dlffenot 
earlier  sjsUimA  of  the  Classification  of  Mammals. 

*  See  thia  Journal,  vol.  zzv,  pp.  178,  179,  for  the  precise  characters  of  thaM 
groups. 
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The  Gybbncsfhala  include,  in  Prof.  Owen's  system,  three 
roups — I,  the  Unguiculata  (consisting,  as  presented  by  nim,  of 
16  orders  1,  Quadrumana,  2,  Carni vora) ;  II,  the  Ungvlata  (1,  Ar- 
iodactyla,  or  Buminantia,  2,  Perissodactyla  or  Solidungulata 
md  Multungulata,  8,  Proboscidia,  4,  Toxoaontia) ;  III,  the  Mi^ 
SakL  (1,  Sirenia,  2,  Cetacea).  The  Lissekcefhala  comprise 
bor  oilers,  arranged  by  him  as  follows:  (1)  Bruta  or  Edentata 
Sloth,  etc),  (2)  Cheiroptera  or  Bats,  (8)  Insectivora  (Mole, 
Bedgehog,  etc),  (4)  Bodentia. 

Although  the  characteristics  of  the  brain  do  not  set  forth  satis- 
kstorily  the  distinctions  between  the  Oyrencephala  and  Lissen- 
sepbala,  the  groups  themselves  (first  laid  down  with  the  limits 
lere  assigned,  as  Prof.  Owen  states,  by  Jourdan)  appear  to  be 
banded  in  nature.  In  the  arrangement  of  the  groups  under 
heee  two  divisions,  however,  the  system  proposed  below  widely 
liffers  from  the  above. 

The  Crustaceans  have  here  also  afforded  the  writer  the  princi- 
)Ie8  of  classification  on  which  he  rests  his  conclusions.* 

The  orders  among  Crustaceans  are  based  not  only  on  a  dif- 
Brence  of  structure  and  cephalization,  but  also  on  a  difference 
n  the  normal  magnitude  of  the  life-system.  The  Decapods  are 
lailt  on  a  life-system  of  large  size  as  to  plan  as  compared  with 
bat  of  the  Tetradecapods.  Deducing  the  relative  size  from  the 
lean  dimensions  of  tne  active  species  under  the  two  types,  the 
alio  is  lineally  as  4 : 1.  (See  the  papers  of  the  author  already 
eferred  to.J  Moreover,  while  thus  distinct,  the  subdivisions  of 
be  two  orders  form  parallel  series — the  Brachyurans,  Anomou- 
ans  and  Macrourans  running  a  close  parallel  with  the  Isopods, 
Inisopods  and  Amphipods ;  for  the  Isopods  are  literally  Brachy- 
iral  Tetradecapods  ana  the  Amphipods,  MacrouraV 

The  life-system  in  the  Entomostracans  is  on  a  still  smaller 
)lan. 

Among  the  viviparous  Mammals  (exclusive  of  Man)  the  first 
[roup  differs  from  the  second  on  this  same  principle — the  fact  of 
\  larger  and  more  powerful  type  of  structure  or  life-system. 
Plus  fact  stands  out  boldly  to  view  on  comparing  active  species 

*  Principles  are  none  the  less  important  because  indicated  among  these  lower 
^ttienUteN.  The  turns  of  a  closed  spiral  are  easily  mistaken  for  circles,  as  was  long 
ks  ease  with  those  of  flowers  in  pUmts ;  but  if  the  spire  be  drawn  out  long,  it  then 
griiibits  its  true  characters  and  may  display  details  that  are  otherwise  undisoover- 
ilik  He  class  of  Crustaceans  Lb  an  example  of  a  type  of  structure  thus  drawn  out — 
liipedes  ranging  f torn  the  microscopic  roemberless  Rotifer  to  the  highest  crabs, 
nd  the  genera  are  distributed,  so  to  speak,  at  distant  intervals  along  the  course  of 
!ht  Mries,  since  they  are  comparatively  few  in  number.  Fundamental  prindples 
0  loological  science  are  therefore  exhibited  in  this  class  on  a  magnified  scale,  easily 
pcrenvM  and  understood. 

*  The  parallelism  is  complete :  for  the  Amphipods  differ  from  the  Isopods  just  as 
iks  Xacrouituis  from  the  Brachyurans,  in  having  a  larger  and  less  compacted  head, 
iooMr  aod  larger  rooutb-orffaDs,  longer  segments  to  the  body,  and  an  elongated  foot- 
bittiog  abdomm ;  all,  points  of  ioforior  ooneeotration  and  cephalizatioo. 
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of  each — the  orang-outang  with  the  largest  bat ;  the  tiger  T 
any  Inseciivore ;  the  horse  or  elk  with  any  Rodent ;  a  Celac 
with  any  Edentate.  The  apeciea  of  the  second  division,  are  i 
lively  small  and  feeble  animnis;  and  if  they  are  sometima 
great  bulk,  as  with  some  ancient  sloths,  it  ia  an  example — iho 
natural  to  ihe  species — of  vegetative  overgrowth ;  for  the  bo 
of  the  sloths,  great  and  small,  are,  in  fact,  too  bulky  K 
wielded  well  by  the  small  life-system  within. 

Adopting  this  view  as  presenting  the  true  basis  for  the  . 
division  of  the  viviparous  Maramais,  the  two  groups  are 
nificantly  designated  (1)  Megasthi^nes  (from  f^fs,  great, 
oOeto;,  strenglh),  and  (2)  MHJKOSTUENES  (from  ftnooi  small 
aOtyoi).  Judging  of  the  mean  size  of  the  iife-systeni  in  the 
divisions  from  their  more  active  as  well  as  powerful  species, 
lineal  ratio  is  not  far  from  4 : 1,  aa  between  the  Decapods 
Telradecapods. 

The  orders  in  these  two  groups,  the  Microstfienes  and  Mt 
theses,  have  throughout  a  precise  parallelism.  The  Ball 
Ckiropters  iu  the  latter  represent  the  Monkeys  or  Quadrum 
in  the  former,  these  orders  having  so  close  relations  that  t 
are  made  to  follow  one  another  in  Cuvier's  system;  the  /m 
vores  represent  the  Carnivores;  the  .^WeH it  represent  the  j 
bivores ;   and  the  Brutes  or  Eiieutates^  the  MulilaUs. 

The  classification  indicated,  is  then  as  follows : 

I.  AROHonrtA  (vel  Dipoda) — ^Man  (atone). 

n.  HlOASTHIVA.  in.  IflORDBTHIEIA. 

1.  QusdrumftDa,  1.  Cheiroptera. 

2.  Camirora.  2.  losectWora. 
8.  Herbivora,                                    8.  Rodentia. 

4.  Hutilata.  4.  Bnita  (EdenUta.) 

IV.  OOnooiDiA. 

1.  Uartapialia. 

2.  MoDotremata. 

It  is  interesting  to  observe,  alao,  that  the  four  orders  of  Ue 
thenee  rise  in  grade,  from  the  4th  to  the  Ist,  on  the  prindpl* 
cephalizatdon  stated;  and  this  affords  other  evidence,  supera 
to  that  of  higher  importance  based  on  difference  in  typ 
structure,  as  to  the  naturalness  of  these  subdivisions.  The 
cies  of  the  4th — the  Mutilates — are  characterized  by  a  degi 
tion  and  partial  obsolescence  of  the  limbs;  by  the  body  o 
massively  prolonged  behind;  by  a  large  part  of  the  elong 
vertebral  column  being  used  for  locomotion;  by  the  form 
the  low  grade  of  structure  of  the  head;  and  by  the  teeth 
ways  of  extreme  simplicity  of  form,  in  most  species  of  om 
only,  in  some  excessively  multiplied  in  number,  in  other 
wanting ; — peculiarities  indicating  a  very  low  degree  of  ceph 
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m,  and  even  a  degradation  of  the  anterior  as  well  as  posterior 
remity.  Those  of  the  8d — ^the  Herbivores — hy  a  more  abbre- 
ted  body;  by  the  two  pairs  of  lirabs  being  complete,  but 
ring  only  for  locomotion ;  by  an  elongated  head.  Those  of 
2a— the  Carnivores — by  the  limbs  being  still  more  perfect 
[serving,  the  anterior  especially,  for  grasping;  by  the  head 
ng  shorter  and  more  conipacted,  and,  in  general,  more  com- 
te  in  the  series  of  teeth.  Those  of  the  1st — the  Quadrumanes 
)y  the  anterior  limbs  serving  still  more  perfectly  as  hands;  by 
cephalic  extremity  farther  shortened;  also  by  the  mammas 
Dg  pectoral  as  in  man.  There  is,  in  the  series  of  orders,  an 
ranee  by  stages  towards  that  acme  of  cephalization,  Man. 
Imong  the  Microsthenes,  the  rise  in  rank  on  this  principle  is 
less  apparent.  It  is  well  seen  between  the  lowest — the  Brutes 
tnd  the  others.  These  have  posteriorly  a  remarkably  lax 
tebral  column,  but  two  or  three  of  the  vertebrae  being  sol- 
ed together  to  form  the  sacrum.  The  cephalic  extremity 
libits,  not  only  a  low  grade  of  cephalic  concentration,  as 
wn  in  the  larger  number  of  cervical  vertebrae  in  some  spe- 
J— the  excessive  number  of  teeth  in  some  species — the  char- 
3rs  of  the  sknll ;  but  also  a  marked  example  of  cephalic  de- 
dation,  in  the  jaws, — in  the  very  few  teeth  in  most  species  and 
ir  total  absence  in  some — in  the  inferior  character  of  the  teeth, 
I  the  growth  of  but  one  set;  in  all  of  which  characteristics, 
well  as  their  bulky  bodies,  there  is  a  close  parallelism  with 
Mutilates,  the  lowest  of  the  Megasthenes. 


;t.  XL — Astronomical  Observations  vnlh  the  Spectroscope;  by 
Lewis  M.  Eutherpurd,  (in  a  letter  to  the  Editors). 

Tentlemen : — In  the  course  of  a  conversation,  last  December, 
h  Dr.  Gibbs,  upon  the  remarkable  revelations  of  the  spectro- 
pe,  he  suggested  the  continuation  of  Fraunhofer's  observa- 
is  upon  the  spectra  of  the  heavenly  bodies.  At  that  time  I 
1  not  seen  Fraunhoffer's  paper  on  this  subject,  I  immediately 
an  a  series  of  experiments  with  the  view  of  determining  the 
t  form  of  instrument  for  the  purpose;  they  resulted  in  adopting 
asen  and  Kirchhoff's  simple  form  of  spectroscope,  consisting 
I  condensing  telescope  with  adjustable  slit,  a  scale  telescope 
b  photographed  scale  of  equal  parts  showing  bright  lines  upon 
ITK  ground,  a  flint-glass  prism  of  60°  and  an  observing  tele- 
pe  with  Hygenian  eye-piece,  magnifying  about  five  times, 
whole  firmly  but  lightly  mounted  on  seasoned  wood  and 
vided  with  an  adapting  tube  in  front  of  the  slit  by  means 
which  the  spectroscope  is  attached  to  the  eye*l\i\)^  oi  \\ift 
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equatorial  by  Fitz,  11^-  aperture  and  14  feet  focal  distanoe.  In 
order  to  obtain  a  sensible  breadth  of  spectrum  it  was  neceasiij 
to  throw  the  star  out  of  focus,  and  in  this  manner  a  large  portion 
of  the  light  was  lost  upon  the  jaws  of  the  slit  Most  of  my 
observations  however  have  been  made  under  this  disadvantage. 
I  subsequently  found  Fraunhoffer's  paper  in  the  Transaciions  of 
the  Bavarian  Academv,  and  there  saw  that  he  used  no  slit,  bat 
upon  the  hypothesis  that  the  image  of  a  star  is  a  point,  he  elon- 
gated this  point  to  a  line  by  means  of  a  cylindrical  lens  whose 
action  is  null  in  the  direction  of  the  length  of  the  spectrum  bat 
serves  to  give  it  the  desired  breadth.  Lat  once  adopted  this  idea 
and  my  instrument  is  now  provided  with  such  a  lens  made  by 
Mr.  Fitz,  placed  between  the  objective  of  the  condensing  tele- 
scope and  the  prism;  the  result  is  a  very  satisfactory  increase  of 
lignt,  besides  freeing  the  spectrum  from  the  longitudinal  lines  of 
diffraction  caused  by  the  edges  of  the  slit  and  the  other  annoy- 
ances consequent  upon  imperfections  and  dust  upon  the  jaws. 
It  is  still  however  necessary  to  make  use  of  the  slit  to  con6ne 
the  image  to  a  given  point  in  the  field  of  view  ;  but  inasmoch 
as  it  is  placed  at  the  focus  of  the  telescope  where  the  image  bu 
no  appreciable  dimensions,  no  light  is  lost  and  the  spectrom 
remains  uniform  and  pure.  * 

It  will  be  easily  seen  that  the  lena spoken  of  is  serviceable  only 
in  observations  upon  stars,  and  is  of  no  use  in  the  spectral  inves- 
tigation of  planets  or  other  sources  of  light  having  appreciable 
dimensions.  I  would  here  incidentally  remark  that  the  spectro- 
scope so  mounted  furnishes  the  best  means  of  investigating  the 
achromatic  condition  of  the  telescope ;  for  it  is  evident  that  if  the 
different  colored  rays  have  foci  at  different  distances  fipom  the 
objective  it  will  require  a  change  of  focus  for  each  in  order  that 
it  may  comply  with  the  condition  of  passing  the  slit  (in  caae 
of  a  star)  as  a  point.  In  my  telescope,  I  find  that  the  luminoos 
rays  from  near  the  outer  margin  of  the  red  to  the  indigo  aze 
brought  to  a  focus  at  one  point,  the  ultra  red  require  a  small  bot 
measurable  adjustment,  and  the  violet  and  indigo  quite  a  large 
change  of  focus.  I  intend  to  make  use  of  this  method  to  find 
more  accurately  the  photographic  focus  of  the  instrument  which 
at  present  is  determined  only  by  experiment. 

feefore  and  afler  observation  the  spectroscope  has  always  been 
examined  as  to  the  zero  point,  the  standard  being  that  the  soda 
line  D  should  coincide  with  division  30  on  the  scale,  and  the 
necessary  corrections  have  been  applied  to  all  the  observationa. 

*  Frauohofer  used  do  condensing  telescope ;  he  simply  placed  a  prism  and  ctUa- 
drical  lens  before  the  objectiTe  of  a  small  telescope  and  received  the  star's  ligU 
directly  upon  the  prism ;  being  thus  confined  to  the  dimensions  of  the  prism  as  thi 
measure  of  the  Tolume  of  light  examined,  he  disoontinoed  his  obseryatioos,  propoi' 
iDg  to  resume  the  subject  at  another  time. 
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bservatioQ  of  star  spectra  is  of  the  most  difficult  and 
description,  requiring  perfect  action  in  the  equatorial 
eat  patience  in  the  observer  and  skillful  management 
ale  illumination.  Most  of  the  lines  and  bands,  particu- 
be  ends  of  the  spectra,  are  faint  and  can  only  oe  seen 
[  atmosphere. 

iffieulty  of  the  observations,  the  imperfection  of  the 
ope  and  the  want  of  a  sufficient  accumulation  of  obser- 
render  it  necessary  that  the  places  assigned  to  the 
nes  should  be  received  with  caution,  but  I  believe  that 
3  represented  on  the  accompanying  sketch  which  does 
.  The  smallness  of  the  scale  and  the  imperfection  of 
ing  render  it  necessary  that  I  should  increase  the 
'  this  communication  by  giving  a  short  note  upon  each 

I  have  inserted  the  seven  principal  lettered  lines  in  the 
!trum  at  the  points  seen  on  the  scale  and  carried  them 
liie  page  as  points  of  comparison.  These  places  are  the 
r  several  observations,  all  of  which  agree  absolutely, 
I  to  the  place  of  the  lines  H,  for  which  I  have  taken  the 
;  a  future  time  and  on  a  larger  scale  I  propose  to  locate 
lar  lines  which  may  be  visible  with  mv  instrument,  and 
3  further  points  of  comparison  with  the  stellar  spectra, 
ing  for  the  sun's  lines  is  as  follows : 

C  32-3  D  30-    E  21'   26-5    F  24-4    G  193    H  14'5    139 

-These  readings  are  the  means  of  two  observations 
very  closely  in  most  particulars  and  coincident  in  all  the 
features.  8805  broad  line  generally  limiting  the  spec- 
i-35  sharp  dark  line;  3005  well  defined;  29-3  faint 
7  faint  line ;  27*8  faint  line  but  stronger  than  the  last; 
y  feint  line;  274  darker  line;  27-25  faint  line;  27*05 
le;  26*85  faint  line;  26*65  line;  25*55  strong  line; 
3;  24'35  strong  line;  21*05  faint  band;  19*9  broad  line; 
»ad  dark  line. 

. — Mean  of  three  observations.  32*1  band;  81*12  band; 
);  28  faint  line;  27*5  faint  line;  27*26  line;  24*7  line, 

-Mean  of  three  observations.  82*4  line;  80*25  well 
ne ;  27*5  well  defined  line  but  faint;  27*1  strongest  line 
H>trum;  26 55  quite  strong  line ;  24*4  band;  19*1  line, 
bere  remark  that  the  line  D  is  not  present^  as  the  ob- 
J  made  in  different  nights,  one  by  myself  and  two  by 
eley,  my  assistant,  agree  in  placing  a  line  at  80*2  but 
3. 
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peUa. — ^Mean  of  observations  oa  five  nighiB  in  which  tho 
est  discrepancy  is  bat  one-tenth  of  a  division  of  the  scale. 
line;  27-781ine;  27-38  line;  26-75  Une;  24-78  line. 
^kmifwrum. — Mean  of  four  observations  ajgreeing  remark- 
well^  greatest  discrepancy  one-tenth  of  a  division. 
23  line;  27*7  &int  line  seen  bat  on  one  evening;  27*86 
26*8  line ;  26*8  fine  line  seen  but  on  one  evening. 
hionis, — Mean  of  six  observations  agreeing  well  in  most  of 
ax>ng  featureuB,  but  oontidning  some  discrepancies  in  the 
Bt  lines  and  in  the  Umits  of  the  bands.    This  star  has  not 
»n  observed  with  cylindrical  lens.    82*4  broad  line ;  81*6 
2  shaded  band  best  defined  at  81*2 ;  80*1  line  shaded  to- 
i  the  red ;  29  6  faint  band;  28*4  £Ednt  line;  28*8  fine  line; 
faint  line;  27*8  &int  line;  27  line;  26*4  strong  line ;  26*7 
4  band. 

^Abaran. — Mean  of  four  observations,  three  with  lens  and 
ithoat — agreeing  remarkably  welL  82*2  to  82  band  sen- 
limiting  spectrum,  still  in  places  the  red  is  seen  beyond  it 

0  31-8  band ;  80 line;  29*6  faint  line;  27*7  faint  line;  27*4 
line ;  27'  line ;  26*6  rather  strong  Ime ;  26*6  line  not  so 
;  as  last;  26*6  &int  band ;  23*6  faint  band  seen  but  on  one 
on. 

eanis. — Mean  of  two  observations  very  concordant.    80^ 

27*7  line  seen  but  on  one  occasion ;  27*36  line;  26*8  Une. 

iuru8, — ^This  star  has  been  observed  but  twice  and  without 

I  have  affixed  a  mark  of  interrogation  to  those  lines,  the 

1  of  which  depend  upon  single  or  somewhat  discordant  ob- 
dons.    It  promises  a  fine  spectrum  with  the  cylindrical 

30-2  line;  29*86?  faint;  29*6?  very  faint  line;  28*9? 
line;  28?  faint  line;  27*6  line;  27*82  line;  2682  line; 
mnd. 

^e^asu — ^This  star,  considering  its  faintness,  scarcely  a  second 
itude,  presents  a  remarkable  spectrum  which  contains  few 
and  many  bands,  the  limits  or  which  are  very  difEicult  to 
i.  The  adopted  places  are  the  means  of  four  observations 
ing  well  in  the  main,  all  made  with  the  cylindrical  lens — 
>and  limiting  generally  the  spectrum.  81*7  to  81*3  shaded 
stron^st  at  81*3.  30*65  to  80*8  band  strongest  at  80-3. 
aint  hue  between  which  and  preceding  is  included  a  yd- 
)and  or  space.  29-8  faint  band.  28*6  &int  line.  27*8 
;  line.    27-1  to  26*7  band.    26  to  26*6  band.    24'6  to  241 

22-9  to  22-6  band. 
itu. — The  spectrum  of  this  star  is  one  of  a  group  which 
tUe  resemblance  to  those  already  mentioned ;  its  hues  are 
.  and  black,  they  are  well  defined  in  margin,  but  unlike  the 
recorded  in  the  foregoing  notes,  are  totally  without  lighl^ 

in  &ct  interruptions  of  the  spectrum ;  no  fine  lines  lu^ve 
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been  seen.  The  places  are  means  dt  mx  nights^  observatioB^ 
which  accord  closely  as  might  be  expected  from  the  decided  ii» 
tore  of  the  lines. 

82-4  broad  black  line.    24*8  da    19*9  do.    16*8  da    lb 
spectrum  extends  to  14*5. 
Sirius  has  never  been  observed  with  the  cylindrical  lena 
Chstor. — Mean  of  five  nights'  observations  without  lenai  S41I 
strong  black  line ;  19*87  strong  black  line. 

a  LurcB. — Mean  of  four  nights'  observations.    82*2  hroad  M 
difficult;  24*7  broad  dark  line;  19*5  broad  dark  line;  16*8 
only  on  one  evening. 

a  AquUa, — Mean  of  three  nights'  observatkyns.  81*8  liii 
very  faint,  seen  but  on  one  evening;  24*4  strong  line;  1941 
strong  line;  16*4  faint  line. 

Procyon, — Mean  of  six  nights'  observations  without  kaa 
82*3  ff^int  line  seen  but  once;  27*8  finint  line  seen  bntooeo; 
24*75  strong  dark  line.    Spectrum  extends  from  17*8  to  88*8. 

Begulus, — Miean  of  five  nights'  observationSi  on  one  of  wUflh 
the  lens  was  used,  but  without  bringing  out  any  more  liiNa 
24*78  strong  dark  line;  19*9  strong  dark  line. 

/?  Ursa  Majoria, — ^Mean  of  two  nights'  observations  with  kaa 
81*2  very  faint  line,  seen  only  once;  24*85  strong  line;  INB 
well  defined  line. 

C  Ursa  Majoris, — Mean  of  three  nights'  observations  with  kjH 
8*12  very  fiiint  line,  seen  but  once;  24*58  strong  line;  19*5fiiot 
line.  A  line  was  seen  in  the  violet^  but  too  mint  to  bear  tte 
least  illumination. 

8  Ursa  Majoris. — ^Mean  of  three  nights'  observations  with  leoa 
24*58  strong  line;  19*68  fiunt  line;  16*5  fidnt  line,  seen  M 
once. 

d  Ursa  Majoris. — ^Mean  of  two  niffhts'  observations  with  km 
24*7  strong  line.  Two  lines  lower  down  on  the  soale  were  wMt 
but  would  bear  no  illumination. 

a  Virginis^  fi  Orvonis^  t  Orionis^  S  OrioniSj  C  Orionu  and  «  Un^ 
Majoris  have  been  repeatedly  examinedi  but  although  many  tf 
them,  particularly  the  first  two,  present  Mght  q)ectra,  no  untf 
or  bands  have  been  seen. 

The  sun's  lines  B,  C,  D,  E,  F  find  their  counterparts  in  the  1* 
nar  spectrum.  G  does  not  appear,  but  whether  this  absenoe  ii 
real  or  due  to  errors  of  observation  remains  to  be  proven.  Tta 
moon  was  observed  only  twice — once  by  me  and  once  by  Mr. 
Wakelev ;  he  placed  the  line  nearest  G  at  19*85,  and  I  at  '19*96.  ^ 
When  r reexamine  the  lunar  spectrum  I  intend  introducing*' 
condensing  achromatic  between  the  great  objective  and  the  sliti 
•nd  in  this  manner  increase  the  intensity  of  the  light  No  doubt 
many  more  lines  will  be  brought  out,  and  those  already  observed 
more  accurately  placed. 
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the  spectrum  of  Jupiier  are  found  two  bands  in  the  red 
>Tange,  between  C  and  D,  which  are  not  found  in  the  solar 
rum.  It  may  be  that  these  bands,  as  well  as  those  so  remark- 
in  a  Orionis,  Aldebaran  and  ^  Pegasi,  are  absorption  bands 
to  the  action  of  the  atmospheres  of  those  bodies;  still  it  is 
ible  that  the  application  of  sufficient  optical  power  would 
ive  them  into  lines." 

be  star-spectra  present  such  varieties  that  it  is  difficult  to 
t  out  any  mode  of  classification.  For  the  present,  I  divide 
1  into  three  groups :  first,  those  having  many  lines  and  bands 
most  nearly  resembling  the  sun,  viz.,  Capella,  I'Geminorum, 
ionis,  Aldebaran,  y  Leonis,  Arcturus,  and  P  Pegasi.  These 
all  reddish  or  golden  stars.  The  second  group,  of  which 
]S  is  the  type,  presents  spectra  wholly  unlike  that  of  the  sun, 
are  white  stars.  The  third  group,  comprising  «  Virginis, 
il,  &C.,  are  also  white  stars,  but  show  no  lines :  perhaps  they 
ain  no  mineral  substance  or  are  incandescent  without  fiame. 
is  not  my  intention  to  hazard  any  conjectures  based  upon 
foregoing  observations :  this  is  more  properly  the  province 
le  chemist ;  and  a  ^reat  accumulation  of  accurate  data  should 
btained  before  maKing  the  daring  attempt  to  proclaim  any 
le  constituent  elements  of  the  stars. 

ae  thought  I  cannot  forbear  suggesting :  we  have  long  known 
"one  star  differeth  from  another  star  in  glory;"  we  have 
the  strongest  evidence  that  they  also  difier  in  constituent 
jrials, — some  of  them  perhaps  having  no  elements  to  be 
d  in  some  other.  What  then  becomes  of  that  homogeneity 
riginal  diflFuse  matter  which  is  almost  a  logical  necessity  of 
nebular  hypothesis? 

aking  advantage  of  past  experience,  I  propose  to  remodel 
improve  my  spectroscope  and  continue  to  observe  the  stars, 
ng  particularly  the  relations  which  may  exist  between  the 
tral  revelations  and  the  color,  magnitude,  variability,  and 
licity  of  the  objects. 

▼  York,  Dec  4, 1862.  * 

linee  writing  the  above  I  have  seen  with  Dr.  Oibbs  the  abflorptioQ-bands  pro- 
1  bj  the  vapor  of  iodiDe,  bromine  and  other  kindred  subetances  entirely  com- 
1  of  fine  lines. 
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Axt.XIl.—7^(^iemicalTheorifo/lnterj)enetratiim;  bj  ChaelB 
S.  Peikce,  A.M. 

PHTSlclErrs  are  tiow  rapidly  doing  away  with  all  theories  which 
demand  pecoliar  shapes  aud  kinds  of  matter  in  favor  of  tboM 
which  demand  peculiar  vibrations.  At  this  day,  the  arrow- 
shaped  particles  or  the  old  theory  of  light  seem  grotesqoe. 
There  is  a  good  reason  for  this  tendency.  We  require  an  » 
planation  of  forces.  Now  a  force  is  only  a  matbematical  font- 
tion  of  a  change,  and  a  change  in  space  can  only  be  conceived 
of  a  prion' aa  a  motion.  To  explain  a  thing  is  to  bring  it  into 
the  realm  of  our  a  priori  conceptions.  Heaoe,  whenever  we  en- 
deavor to  explain  any  force  of  nature  by  means  of  hypothetical 
shapes  and  properties  of  matter  these  only  help  us  so  far  as  the; 
are  conditiocs  of  certain  motions.  These  motions  are  the  retl 
explanation ;  and  if  we  can  succeed  in  getting  the  motions  with- 
out the  peculiarities  of  matter,  our  hypothesis  will  be  so  mucli 
the  smaller. 

The  object  of  the  present  article  is  to  apply  this  principle  to 
the  Atomic  Theory. 

I,  In  the  first  pface,  it  is  necessary  to  show  that  the  hypotliesii 
of  atoms,  in  itself,  expiatna  nothing. 

That  which  the  atomic  theory  undertakes  to  explain  is  th( 
connection  of  integral  numbers  with  chemical  equivalents. 

An  explanatory  hypothesis  is  one  which,  being  admitted, 
necessitates  all  the  phenomena.  The  laws  to  be  explained  *i< 
as  follows : 

1.  The  Law  of  Equivalents,  or  that  if  a  onita  of  one  bodj 
combine  with  a:  of  a  second  and  y  of  a  third ;  and  if  £  of  tbt 
second  oombinee  with  &  of  a  fourth,  that  y  of  the  third  will  alK 
combine  with  b  of  the  fourth. 

The  explanation  is  that  these  are  the  weights  of  the  atoms  anc 
that  bodies  combine  atom  by  atom.  But  how  should  we  koM 
that  they  combine  atom  by  atom  ?*  This  is  an  addition  to  Ai 
hypothesis, 

2.  The  Law  of  Multiple  proportions. 

How  should  we  know  that  atoms  will  mix  in  any  simplfl 
ratios  than  black  and  white  beans  would  if  stirred  up  together 

8.  The  Law  of  Combining  Volumes  of  Gases. 

The  explanation  is  that  the  atoms  of  all  gases  are  eqnall; 
distant.     A  new  hypothesis. 

4.  The  Law  of  Volumes  of  Isomorphous  Crystals.  Anothe 
hypothesis  needed. 

5.  The  Law  of  Thermal  Equivalents  of  the  Elements. 
Explanation :  All  atoms  have  the  same  capacity  for  heat  Stil 

another  hypothesis,  which  moreover  does  not  apply  to  compoundt 


C.  &  Pebrct  on  Chemical  Theory  of  Interpeneiration.      79 


The  Thermal  Equivalents  of  Isomorphous  Crystals. 

Kopp's  Law  of  foiling  points.    How  is  this  explained? 

Proat's  Law  as  modified  by  Domas. 

la  only  atomic  weights  which  have  been  determined  with 

ient  aocaracy  to  test  the  law,  beside  those  of  ^Stas,  are  the 

ring : — 

rion  6-01  Berzelius ;  6*00  Dumas  and  Stas ;  6*00  Erdmann 

tfarchand  -  6*06  Liebig  and  Bedtenbacher ;  6*08  Strecker. 

lot  more  tnan  6*004. 

hium,  Diehl  7*026  (prob.  error  =fc*006) ;  Troost  7*01,  Mallet 

.6-08,  Na=2805,  Mg=12*0125)  7027.    Mean  7*02. 

Idum  20*002  (0=6004)  Erdmann  and  Marchand. 

ith  less  accuracy  we  have 

n,  Svanberg  and  Norlin  (after  rejecting  two  discordant  ex- 

lents  accoming  to  Peirce's  criterion)  28*048;    Berzelias, 

4;   Erdmann  and  Marchand,  28*012;   Maumen^,  28*000. 

I  28017. 

mbining  the  first  three  atomio  weights  with  those  deter- 

d  by  Stas,  we  have : — 


Experiment. 

Law. 

Differenee. 

Ulf.-<-B»p. 

K 

89-154 

39-25 

—•096 

rAiT 

Na 

2306 

23 

+  05 

siu 

Ag 

107-94 

108 

--06 

tAtt 

Pb 

103-45 

103-5 

-05 

2  000 

CI 

35-46 

35-5 

—04 

-ffiu 

N 

14-04 

14 

-04 

Tm) 

S 

16-03    • 

16 

I--03 

siiy 

H 

1-005 

1 

-005 

7^ 

Li 

7-02 

7 

I-02 

Tiv 

Ca 

20-002 

20 

+-002 

Txyixny 

C 

6-004 

6 

+  004 

TsW 

is  an  unexplained  anomaly,  but  the  probability  of  only  one 
pence  out  of  thirteen  being  greater  than  -y-  is  *00D0087, 
5  the  eflfect  of  the  residual  influence  which  carries  K  out  of 
limit  is  only  y^Vir  <^f  the  atomic  weight.  Omitting  JT,  the 
of  the  above  differences  is  +'001;  the  probability  of  this 
5  so  small  is  '035 ;  hence,  upon  this  consideration,  the  prob- 
iy  of  the  law  is  *782. 

le  probability  is,  therefore,  still  in  favor  of  the  law.  The 
column  in  the  table  shows  how  small  the  residual  phenomena 
and  they  may  be  made  still  smaller  by  making  the  unit  by 
h  the  atomic  weights  are  measured  a  little  larger, 
lis  law  presents  another  example  of  the  connection  between 
lical  equivalents  and  integral  numbers,  and  must  probably 
apable  of  a  common  explanation  with  the  rest  i  et  it  is 
'  tbat  the  atomic  hypothesis  never  can  explain  it 


W       O.  S.  Peirce  on  Chemical  Theory  o/"  InterpvneiratioK. 

9.  It  13  impossible  for  the  alomic  theory  to  explaio  why  thf 
monoatomio  radicles  combine  together  without  condensation  is 
the  giiseoQs  form;  while  the  diaUitnic  radicles  lose  their  own 
volume,  the  triatomic  one  more  than  their  own  volume,  ka.,  ia 
combiuitig  with  the  monoatomic.     Why  in  acetic  ether,  for  ex- 

PA  PH    H ) 
ample,      aca^'ll  f  ^  the  dibasic  radiclea  occupy  no  space  at  sH. 

IL  I  shall  now  aitempt  to  show  that  the  fnets  of  chemiatry 
wo  explicable  by  the  view  of  Kant,  that  matter  13  not  absolulel/ 
impenetrable  and  th:it  chemical  union  consists  in  the  interpene- 
tralion  of  the  constituents. 

1.  The  law  of  definite  proportions  ia  capable  of  demonstration 
without  any  hypothesis.  We  can  conceive  of  no  eveni  in  apiw 
which  does  not  consist  of  a  motion.  Nothing  can  be  thec&i^of 
a  motion  except  a  motion ;  hence  every  force  is  a  motion.  And 
every  quality  of  matter  is  either  a  motion  or  some  element  of 
the  mental  analysis  of  the  conception  of  a  body  moving  in  awni 
way  or  other.  Hence,  when  the  force  of  one  body  acts  on  tk 
qnality  of  another  to  produce  an  event,  it  is  merely  one  mo^ 
modi^ing  a  second  to  produce  a  third.  Motion  is  never  sta- 
tionary, but  always  communicates  itself  from  the  moving  parti- 
cle to  all  others  which  are  in  communication  with  that.  Accord- 
iogly,  when  one  body  acta  on  another  through  a  difference  of 
guatity,  the  latter  will  also  act  on  the  former  and  there  will  be  1 
tendency  to  produce  homogeneity  of  quality  throughout  the  two. 
This  homogeneity  is  actually  establianed,  or  it  ia  not.  If  it  is 
not,  the  amount  of  force  which  hoida  back  the  two  forces  from 
their  natural  action  must  be  juat  as  strong  as  the  forces  them- 
selves.  It  is  clear,  therefore,  that  when  the  force  of  the  acting 
body  equals  that  of  the  body  acted  upon,  all  the  force  will  be 
exhausted  in  preventing  the  homogeneity.  Probably,  however, 
it  might  be  proved  that  the  homogeneity  is  always  established; 
and  if  it  ia,  it  cannot  be  established  through  both  motions  ex- 
isting at  the  same  time  without  interference.  For,  if  they  hwi 
not  interfered,  they  could  not  have  acted  upon  one  another. 
They  must,  therefore,  destroy  each  other  (producing  a  new  mo- 
tion) and  when  they  are  equal  the  peculiarities  by  which  thej 
acted  will  be  neutralized  and  there  will  be  no  further  actioa. 
Now  the  same  kind  of  matter  under  the  same  dynamical  condi- 
tions possesses  always  the  same  amount  of  force  proportionally 
to  its  mass;  hence  when  one  kind  of  matter  acta  on  another 
through  being  of  a  difi'erent  kind,  it  can  only  act  on  a  definite 
amount  of  that  matter,  the  dynamical  circumstances  remaining 
the  same. 

2.  Let  us  call  the  reciprocal  of  the  Atomic  Weight  the  Chem- 
ical Intensity.  This  renresenla  the  ibrce  which  causes  bodies  to 
combine.    It  remains  toe  same  under  all  dynamioal  oiroomstaD- 
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Henoe,  it  mast  be  something  inherent  in  matter  and  unaf- 
;ed  by  all  vibrations.  In  gases  it  is  proportional  to  the  elasti- 
\  and  in  elementary  bodies  generally  it  is  equal  to  the  spe- 
z  heat,  which  is  the  elasticity  of  the  medium  of  heat-vibrations. 
i  conclude,  then,  that  the  Chemical  Intensity  is  the  molecu- 
or  substantive  elasticity.  (B.  Peirce.) 
iVhen  heat  expands  the  body,  it  is  the  elasticity  which  restores 

Any  motions  of  vibration  in  a  homogeneous  elastic  medium 
7  be  resolved  into  expansions  and  contractions.    Hence,  if 

assume  that  heat  produces  the  expansions,  this  elasticity  is 
active  condensing  force. 

[f  two  bodies  interpenetrate  it  is  clear  that  this  force  may  hold 
im  together.  This  explains  the  law  of  definite  proportions, 
i  law  of  vapor  densities,  and  the  law  of  thermal  equivalents. 
i.  It  is  geometrically  self  evident  that  interpenetration  must 
ce  place  between  equal  volumes  and  must  result  in  a  condens- 
OQ  to  one  half,  unless  some  other  action  takes  place.   Accord- 

ly  we  find  that  wherever  there  is  no  condensation  there  is 
iy  a  double  decomposition. 
i.  In  one  volume  of  a  compound  there  is  one  equivalent  of 
&mical  intensity.  Qence  there  is  nothing  to  prevent  its  com- 
ling  with  one  volMme  mor^  &c.  This  explains  the  law  of 
ikiple  proportions,  which  it  is  to  be  observed  has  no  place 
lere  the  bodies  unite  without  condensation. 
3.  The  solid  and  licjuid  states  result  from  the  action  of  cohe- 
n.  Now  cohesion  is  an  attraction  properly  so  called  and  acts 
a  distance,  for  if  it  did  not  it  would  not  vary  with  the  state 
oondensation.  Hence  it  is  a  force  affecting  molecules  and  not 
itter  in  its  continuity,  This  explains  why  the  above  reason* 
p  from  the  state  of  gases  are  not  invalidated  by  the  facts  re- 
ing  to  liquids  and  solids. 

6.  If  we  suppose,  with  the  metaphysicians,  that  all  the  kinds 
matter  are  derived  from  one,  since  this  must  have  become 
Qdensed  by  the  law  of  equal  volumes,  all  the  equivalents  of 
e  elements  will  be  multiples  of  that  of  the  original  matter, 
lis  explains  Front's  law.  If,  moreover,  we  admit  that  the  dif- 
"ent  elements  are  distinguished  by  different  elasticities,  and 
oept  the  recent  view  that  the  lines  of  the  spectroscope  are  only 
OQuced  by  elements  in  their  free  state,  it  will  follow  that  ev- 
y  element  except  sodium  is  a  mixture  of  several.  We  have 
>  reason  to  suppose  that  these  are  present  in  equivalent  pro- 
(rtions.  So  that  this  consideration  gives  room  for  large  dis- 
epancies  from  Prout's  law. 

7.  It  is  observable  that  tribasic  radicles  frequently  behave  like 

ODobasic  ones,  as  N  in  *  *^  '^U  j-  O  and  in  ^^  V  O,, 
id  that  monobasic  radicles  frequently  behave  like  tribasic  onePi 
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as  CI  in  ICl,.  There  is  the  same  conTusion  between  dibamcand 
tetrabasic  radicles,  as  in  CO.  Henoe  we  infer  that  the  distinctioa 
between  even  and  odd-basic  is  altogether  superior  to  that  be- 
tween monobasic  and  tribasic,  dibasic  and  tetrabasic. 

Now  if  a  body  can  enter  into  double  decomposition  with  hy- 
drogen (that  is,  combine  without  condensation)  it  is  obvious  tiiat 
it  must  be  odd-basic;  for  in  that  case  it  will  form  a  compound 
which  being  of  two  volumes  cannot  combine  with  another  vol- 
ume of  H  unless  it  combines  with  two  volumes.  Kit  does  thus 
combine  it  will  be  tribasic,  otherwise  monobasic. 

On  the  other  hand,  if  a  body  cannot  enter  into  double  decom- 
position with  the  monobasic  radicles,  it  must  be  even-basic;  for 
m  this  case,  since  its  volume  after  combination  will  be  the  same 
as  before,  there  is  no  reason  why  it  should  not  either  combine 
with  condensation  with  a  new  volume  of  the  monobasic  radicle 
(in  which  case  it  will  be  four  or  more  basic)  or  else  enter  into 
double  decomposition  with  it,  in  which  case  it  will  be  dibasia 
This  explains  why  the  dibasic  radicles  always  lose  their  own 
volume  in  combining  with  the  monobasic;  wny  the  tribasiclofle 
twice  their  own  volume,  &c. 

8.  A  radicle  being  a  constituent  in  combination,  it  follows 
that  its  internal  forces  do  not  come  to  eouilibrium  of  themselvWi 
and  this  accounts  for  the  fact  that  monooasic  radicles  cannot  ex- 
ist free.  This  fact  is  determined  by  reactions  and  not  by  vhW- 
density,  for  according  to  the  present  theory  the  volume  pxe8 
neither  the  atom  nor  the  molecule  but  the  equivalent^  that  is  to 
say,  the  amount  of  matter  containing  a  unit  of  chemical  inten- 
sity. The  dibasic  radicles  may  exist  in  the  free  state  because, 
since  in  combining  they  are  condensed,  it  follows  that  there  ie 
some  disturbance  of  their  internal  forces. 

9.  An  odd-basic  radicle  being  in  itself  out  of  equilibrium  in 
this  way,  it  follows  that  the  addition  of  it  to  another  radicle  will 
change  the  basicity  of  that  radicle  firom  odd  to  even  or  fiom 
even  to  odd ;  while  the  addition  of  an  even-basic  radicle  wiB 
have  no  such  effect. 

Cambridge,  Mass.,  Dec  1862. 


Abt.  XIII. — Exposition  of  the  true  nature  of  Pkurodyctium  prcb- 
lematicum ;  by  Carl  Eominger,  M.  D. 

Under  the  above  name  I  have  long  kept  in  my  cabinet  a  spe- 
cimen, collected  at  Kirchweiler  in  the  Eifol  mountains.  After 
having  identified  it  with  the  fossil  described  by  Goldfuss,  I  laid 
it  aside,  and  only  recently,  twenty  years  afterwards,  when  I  hap- 
pened to  look  over  it  again,  the  first  glance  convinced  me  that 
the  Pleurodyctium  probkmaticum  is  merely  the  cap  of  a  Favosites, 
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>re  accurately  speaking,  of  a  Muhdinia.  I  have  sabaequent- 
ind  that  MilneriEklwaras  had  already  recognized  the  mmily 
ty  between  FavosiiM  and  Pkurodyctium^  without  however 
sting  a  generic  identity  of  the  two. 
e  fossil  uom  Kirchweiler  is  represented  by  a  lentioalar  oay- 
k  little  over  one  inch  in  diameter  and  scarcely  half  an  indi 
To  one  side  of  this  cavity  are  attached  the  bases  of  coni- 
ibangular  columns,  three  or  four  millimetres  thick  at  the 
r  enos ;  between  these  are  interpolated  a  good  many  smaller 
horter  columns.  They  all  nmidly  converge  toward  the  oen- 
f  the  opposite  concavity.  Their  sides  are  lonmtudmally 
ed  and  covered  with  punctiform  impressiona  Numerous 
cross-bars  connect  the  columns,  which  are  otherwise  isola- 
x>m  each  other  by  a  narrow  intervening  space, 
e  opposite  side  of  the  cavity,  which  forms  the  roof  over 
Dnvergent  smaller  ends  of  the  columns,  is  free,  bat  closely 
^ximated  to  them,  and  bears  the  impression  of  fine  conoen- 
ings  of  growth.  This  latter  character  is  not  veiy  plain  in 
pecimen,  but  Goldfuss  has  given  a  very  good  figure  of  it 
nought  it  to  be  the  impression  of  the  inner  surfiice  of  a 
n-anaoeous  envelope,  instead  of  taking  it  for  what  it  is, — the 
ssBion  of  the  epitheca,  surrounding  the  lower  side  of  the 
urn. 

B  vermicular  body,  frequently  noticed  adhering  to  or  pene- 
g  the  root  end  of  Pkurodyctium^  is  also  seen  in  my  specie 

'as  greatly  surprised  at  observing  the  same  vermicular  per- 
on  in  some  small  specimens  of  Michelinia^  which  also  in  aU 

respects  appear  to  be  specifically  identical  with  the  coral 
lich  the  European  Pkurodyctium  is  a  cap. 
e  specimens  were  found  in  the  shales  of  the  Hamilton  gn)up. 
ga  county,  New  York,  and  are  in  the  possession  oi  Pro£ 
Ihell  of  Ann  Arbor.  They  form  small  cakes  of  not  much 
one  inch  in  diameter.  The  lower  side  is  almost  flat,  cov- 
with  a  concentrically  wrinkled  epitheca ;  the  upper  side  is 
globular,  and  shows  the  mouth-ends  of  conical  subangular 
,  the  larger  ones  of  which  measure  from  4  to  5  millimetres. 

the  polished  vertical  sections  of  the  coral,  longitudinal 
and  rows  of  spinules,  together  with  numerous  side-pores, 
isible  along  the  walls  of  the  tubes. 

e  upper  part  of  the  tubes  is  generally  filled  with  calcareous 
r,  and  shows  no  diaphragms,  which  are  only  preserved  in 
^werends,  and  are  in  part  simple,  straight;  m  part  vesi- 

s  vermicular  channel  traverses  the  substance  of  the  coral- 
irrespective  of  the  direction  of  the  tubes,  and  seems  to  cut 
;ht  through  tbem.    After  some  flexures  it  aaceuda  \o  \):i^ 
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upper  snr&ce  and  openo  there  vith  a  round  month,  while  ibe 
other  tubes  are  more  or  less  angular.  It  is  improbable  that  thii 
perforating  channel  has  anything  to  do  with  the  oi^nism  of  iht 
coral,  and  is  more  likelj  the  work  of  a  paraaitio  animal ;  but  it 
ter  ail  it  is  Btill  strange  to  see  the  majority  of  specimens  of  n 
distant  localities  attacked  in  the  same  way  ay  a  boring  animal 
In  tiie  Corniferous  limestone  at  Port  Colbome,  on  lAke  Eric^ 
I  lately  found  a  cap  exhibiting  all  the  characters  of  PUunAfi- 
Hum.  In  its  association  numerous  specimens  of  MkhtUmafa» 
titoidea  (Billings)  are  fbond,  and  there  remains  no  doubt  that  Uiii 
cast  origioatea  from  a  young  specimen  of  this  latter  species. 

In  the  12th  Annual  Beport  of  the  Regents  of  the  Univereitf 
of  New  York,  Mr.  Hall  describes  bis  genus  LepUxalia,  but,  mii- 
guided  by  an  imperfect  specimen,  he  gives  ua  an  incorrect  idet 
about  the  form  of  the  crura,  which  are  in  reali^  spiral^  witli 
three  or  four  loose  outwnrd-iumed  volutions. 

Some  distance  from  their  origin,  the  crura  are  divided  into  u 
exterior  branch,  which  is  spiral,  and  an  interior,  which)  afia 
running  obliquely  towards  the  front,  soon 
bends  inward  and  unites  itself  with  the  oppo- 
site branch.  At  the  bend  the  angle  projecta  ar 
a  J  ttle  horn. 

I  observed  this  oi^nization  in  translucent  \ 
specimens  of  Leptoccelia  concava,  Hall.  A  per- 
fectly similar  structure  is  also  found  in  lire- 
bratula  lepida,  Guldfusa.  Specimens  of  the  lat-  z^^m!!^  m^^" 
iet  are  found  in  the  Eifel.  Lepioccdia  concava  ^i^S"i''n^,''ti^'Si 
is  frequently  found  in  our  Devonian  boulders.  ^''^^ilmuIftrSuBS 

Tbe  annexed  figure  is  a  specimen  oiLepL    ^     oM*r™i«. 
concava  from  which  the  shell  has  been  removed,  the  dorsal  aida 
being  directed  upwards. 
Add  Arbor,  HIcb.,  Dtt.  ISes. 


AbT.  XrV. — RemoTlts  on  the  Jamily  ActaonidtE,  with  detcriptrnt 
of  some  new  genera  and  subgenera ;  by  F.  B.  Meek. 

The  family  Ackeonida,  established  by  d'Orbigny,  is  a  group 
of  much  interest  to  the  Palceontologist  and  Concnologist,  not 
merely  in  consequence  of  its  comparative  antiquity,  and  the 
number  and  diversity  of  forma  assumed  by  the  speciea  of  in 
various  genera,  but  also  because  it  is,  as  it  were,  a  kind  of  pro- 
phetic  group.  That  is  to  say,  while  the  numerous  spwiea 
belonging  to  its  several  genera  exhibit  characters  indicating 
their  relations  as  members  of  the  same  family,  they  have  pre- 
sented, particularly  during  tbe  Jurassic  and  Cretaceous  period^ 
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s  carioQsly  simulating  types  often  not  then  in  existence,  bat 
xjuently  introduced  even  within  widely  separated  families. 
)  in  the  genus  Cylmdritea  which  first  appeared  during  the 
»ic  period,  we  observe  forms  closely  resembling  the  more 
srn  genus  OUva^  while  others  shade  off  towards  Acl€Bon  and 
%.  In  Actceanella,  we  have  a  type  nearly  resembling  the 
)t  genus  Volvulu  of  the  family  Cylichnidce;  and  in  the  Ju- 
c  eenus  JSuconacUson,  which  is  connected  (in  a  family  sense) 
igh  the  sub-genus  OonacUBon,  with  Actceonina,  there  is  pre- 
jd  a  striking  archetypal  representation  of  the  more  recently 
duced  genus  Ccmus.  In  Otobiconcha  and  Bullopsis^  the  genus 
z  is  again  represented;  while  Oitiulia  mimics,  as  it  were, 
in  groups  of  the  Aurtculida:.^  Again,  if  we  admit  into  the 
ly  under  consideration  the  genera  Pterodonta,  Tujtrifer^  and 
iscm^  which  seem  to  have  some  relations  in  this  direction, 
'ould  have  in  the  first  a  form  foreshadowing  some  modem 
I  of  the  Slrombidoej  in  the  second  a  representative  of  the 
s  Fusus,  and  in  the  third,  of  Fascwlaria, 
le  resemblances  in  form  and  general  appearance  mentioned 
e,  it  should  be  remembered,  are  not  as  fanciful  and  imagin- 
ithar  as  mi^ht  be  supposed.  On  the  contrary,  they  are 
ao'olose  and  striking  as  to  deceive,  not  merely  amateur 
stors,  but  even  as  careful  observers  as  Deslongcharaps,  Lyell 
iowerby,  who  at  first  supposed  the  types  here  called  Eiucon- 
n  and  Conactason  to  belong  to  the  genus  Conus,  It  was  not 
fore  until  d'Orbigny  and  others  had  ascertained  from  the 
lination  of  better  specimens,  that  these  supposed  Liassic 
B  differ  from  the  more  modern  genus  Conus  in  never  having 
perture  effuse  below  and  notched  above,  as  well  as  in  hav- 
oe  whorls  all  alike  extremely  thin, — that  the  true  relations 
ese  shells  were  understood.'  Differences  of  nearly  equal 
rtance  have  been  discovered  also  between  the  other  forms 
he  several  modern  groups  to' which  they  were  at  first  sup- 
l  to  belong. 

le  descriptions  of  the  family  Actceonidce  generally  given  in 
rorks  on  recent  Conchology,  although  correct  so  far  as  the 
ing  genera  are  concerned,  do  not  convey  a  clear  idea  of  the 
e  group,  as  developed  through  all  the  various  epochs  of  the 
since  its  first  introduction  during  the  Carboniferous  (or 

yreral  of  the  epecies  were  at  first  referred,  by  the  best^palseontologistSy  to  the 
Anricula, 

b  bot  JQst  to  mention  here  that  Peslongchamps,  at  the  same  time  that  he  re- 
these  shells  to  the  genua  Conus,  liad  oWrved  that  they  differ  from  the  mod- 
ms  in  their  extreme  thinness,  and  compared  them,  in  that  respect,  to  the 
Bmlla,  {Mem.  Soe.  Linn,  de  Normandie,  vol.  vii,  p.  147).  It  was  d*Orhigny,  how- 
tlio  fimt  pointed  out  (so  far  as  known  to  the  writer)  tliat  they  differ  in  thick- 
no  the  true  Cones,  mainly  in  having  all  the  whorls  very  thin ;  while  in  C<mv» 
Uv  whorl  is  thick,  and  the  inner  ones  absorbed  away  to  a  mere  film  of  theW. 
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Devonian?)  period.  D'Orbigny's  description,  published  in  1842, 
when  first  proposing  to  establish  a  distinct  family  for  these  shel^ 
is  a  more  comprehensive  and  accurate  definition  of  the  group; 
but  as  he  included  in  it  a  few  genera  at  this  time  known  to  be- 
long to  other  families,  and  a  larger  number  of  both  fossil  and 
recent  species  have  since  been  discovered ; — while  some  knowl- 
edge of  the  animal  in  the  typical  genus  of  the  sub-family  Binj^ 
culince  has  been  obtained,  we  have  the  means  of  forming  num 
correct  conclusions  in  regard  to  the  limits  of  the  family,  and  tlie 
relations  of  its  various  subordinate  groups,  than  was  possible  it 
that  time. 

The  diagnosis  of  this  family  first  published  by  d'Orbigny 
(PalcBont,  Frangaise^  Terr.  Cret  vol.  2,  p.  106)  is  as  follows: 

"  Shell  generally  oval,  without  epidermis,  marked  most  tmU' 
ally  with  punctured  revolving  striae  or  rows  of  pits.  Spire  shcwt^ 
sometimes  entirely  enveloped.  Mouth  entire  or  sinuate  in  fix)Dt: 
lip  simple,  trenchant,  or  reflected  and  thickened  without,  some- 
times aentate.  Columella  nearly  always  provided  with  lai]g^ 
more  or  less  numerous,  plications." 

The  genera  then  included  by  him  were, — ActceaneUa^  Vohor 
ria*  AcloBon,  RingineUa,  Avellana^  Ringicula  and  Olobioovuhk 
To  these  he  subsequently  (in  1850)  added  Pedipes,*  VarigerOf 
(=  Tylostomaj  Sharpe),  and  Pterodonia, 

The  following  description  of  this  family,  and  arrangement  of 
sub-families,  genera  ana  sub-genera,  are  proposed,  after  a  care- 
ful review  and  study  of  all  the  known  genera,  both  fossil  and 
recent,  believed  by  the  writer  to  be  related  to  this  interesting 
group : — 

Family  ACT^ONIDiE,  d'Orbigny. 

Shell  subovate,  fusiform,  turbinate,  subcylindrical,  obconic, 
or  globose ;  varying  in  thickness  according  to  the  genera  and 
species;  spiral  or  involute;  never  pearly,  but  sometimes  with  a 
porcellanous  lustre.  Surface  without  an  epidermis,  smooth  or 
with  revolving  often  punctate  striaa  or  furrows.  Spire  elevated, 
depressed,  sunken  or  wanting.  Columella  imperforate,  more  or 
less  twisted,  and  with  or  without  plications.  Aperture  narrow, 
rounded  or  terminating  in  a  notch  or  sinus  in  front.  Lip  en- 
tire, sharp  or  obtuse,  sometimes  reflected  and  thickened  without, 
smooth  or  crenate  witbin. 

Animal  (in  the  recent  typical  genus)*  with  lingual  teeth  in 
diverging  transverse   series,   without   a  middle   row  (12-12); 

*  Now  referred  by  Conchologiats  to  the  Marginellid/x. 

*  Now  known  to^long  to  the  Auriculidce. 

*  Tlie  structure  of  the  animal  here  given  is  of  course  only  known  to  be  applica- 
ble to  the  existing  species.  The  extinct  forms  are  therefore  necessarily  alwtyi 
classified  from  analogous  characters  of  the  shall  only. 
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I  and  hooked  or  claw-shaped.  Head  depressed,  subquad- 
uncate  and  more  or  less  emarginate  anteriorly ;  provided 
with  two  broad  tentacular  lobes,  which  are  reflexed  upon 
e  part  of  the  body-whorl  when  the  animal  walks.  Eyes 
near  the  middle  of  the  head,  at  the  anterior  bases  of  the 
liar  lobes.  Mantle  included  within  the  shell.  Branchial 
single.  Foot  oblong,  truncated  in  front,  and  obtuse  be- 
Operculum  corneous,  narrow,  subovate  and  transverse,  or 
%giculoL)  (?)  wanting. 

genera  embraced  in  this  family,  as  above  defined,  are 
)r  less  readily  divisible  into  two  8ub-&milies,  distinguished, 
as  has  been  determined  from  the  examination  of  the  re- 
^pical  genera  of  each,  by  differences  in  the  animal  as  well 
1.  These  differences,  looking  at  the  living  species  only, 
seem  to  be  quite  strongly  enough  marked  to  separate  these 
\  into  two  distinct  families ;  but  when  we  compare  the 
Df  all  the  various  extinct  species,  they  are  found  to  be  ap- 
ly  so  blended  together  by  intermediate  forms  as  to  inoi- 
at  they  should  rather  be  arranged  in  different  sections  of 
ne  family,  than  as  distinct  families. 
«ms  to  be  impossible  to  adopt  any  linear  arrangement  of 
rious  fossil  and  recent  genera  and  subgenera  of  this  family, 
ill  bring  together  those  most  nearly  allied.  The  following 
)f  grouping  them,  however,  will  probably  as  nearly  express 
ffinities  as  can  readily  be  done.* 

I.  Subfamily  ACT^ONINJE. 

with  lip  not  reflected,  or  thickened  without,  generally  smooth 
surface  smooth  or  spirally  striate.     Animal  without  proper  ten- 
eyes  sessile  on  the  middle  of  the  head  at  the  base  of  the  tentacu- 
s.     Provided  with  an  operculum. 

f  (a).  ColumdUi  toiih  plaits,         S£Ction  (b).  Columella  without  plaits, 

Actoiondla,  (d'Orbigny) 

Cylindritety  (Morr.  i  Lye.) — .^^^^^^--GenuB    EueonactcBon^  (Meek). 
D.  Oonioct/lindrites,  (Meek)^ —  *"Subgen.  CoruictcBon^  (Meek). 


Bvilopsi^  (Coa) Genus     Olobiconchat  (d'Oro.). 

TVoehactceon,  (MeekV—.^      ^ — ^enus    Actceanina,  (aOrbV 


Droehadceort,  (Meek) ^  ^    ^ — ^enus    Aetceoninat  (d*Orb.). 

Q.  Spiraetceoni  (Meek)  —  Subgen.  TrochactcBonina,  (Meek). 

TrjTTitUellceay  (Con.) 

Aetceon,  (Montf ) 
f  Solidula,  (Fiacber). 

n.   Subfamily  RINGICULINJE. 

with  lip  reflected  and  thickened  without,  surface  spirally  striate, 
tally  presenting  a  porcellanous  lustre.  Animal  (in  Ringicula) 
etatony  excepting  that  the  lingual  teeth,  are  as  in  Philine  and 

Unes  drawn  across  between  the  names  placed  in  the  two  columns  of  each 
jr,  are  intended  to  indicate  as  near  as  can  be  done,  the  relations  between 
ra  and  subgenera  falling  within  these  two  sections. 
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Scaphander^  (Woodward),  and  the  operealnpi  probaUy  wantingi  (BL4Ai 

Adams). 

SicTioir(a).   Oflumelia  pUdUd.  8scnoir(&).  CohumUamMnijIA. 

*  Genus  Ringicufa^  {Deth.) 
"*  Genus  Ringinelia,  (d'Orb.) 

*  Genus  CintUia,  (Oraj)  > Ocooi  Apt^dk^  (MMk> 


Subgenus  Aveiiana^  (d*Orb.) 
Subgenus  Fuptyeha,  (Meek) 


t  Qmom  gypitoM,  (OuptV 


In  addition  to  the  genera  here  ranged  in  the  JLctotmuh,  th 
genus  Afucrodieilns  of  rhillips,  which  has  been  ffenerally  referred 
to  the  Pyramidellidae,  probably  also  belongs  to  this  fiiaiily.   If  M^ 
its  position  would  appear  to  be  intermediate,  as  it  were,  betweei 
sections  (a)  and  (&),  of  the  subfamily  ActoBonince ;  some  of  tb 
species  having  rather  distinct  folds  on  the  columella,  others  har* 
ing  them  very  obscurely  developed,  and  still  others  being  en- 
tirely destitute  of  such  folds  or  plaits.    D^Orbigny  and  sevenl 
others  also  include  the  carious  genus  Pterodonta^  which  certainlj 
seems  to  be  related  to  this  group  in  some  of  its  characters;  hot 
if  included  at  all,  it  should  stand  apart  as  the  the  type  of  a  v^ 
distinct  subfamily,  on  account  of  its  dilated,  StromDus-like  lip^ 
with  a  single  internal  tooth,  as  well  as  in  consequence  of  the 
distinct  anterior  canal  of  some  of  the  species.   The  Jurasric  genus 
Tubijer*  of  Piette,  and  the  Carboniierous  genus  Soleniseut  of 
Meek  &  Worthcn,  although  apparently  excluded  from  this  fim* 
ily  by  their  distinct  Fusus-like  canal,  nevertheless  present,  as 
already  stated,  other  characters  indicating  affinities  to  this  groap. 

The  position  of  Tylostoma  in  the  subfamily  RingicuUnce  is  also 

^  These  three  are  regarded  by  some  authors  at  not  being  geoericallj  dittindial 
even  d'Orbigny,  after  proposing  the  genus  RinginMa^  united  it  with  AwdlmuL 
Howeyer  dSicull  it  may  st)metimes  be  to  separate  them,  thev  still  appear  to  rafif' 
sent  three  generic  types,  and  should  doubtless  be  so  regardecl. 

*  The  genus  Tabifer,  as  esUblished  by  Pietta  in  1866  (Bull.  OeoL  Soa  Franei,  I 
ser.,  Tol.  xii,  p.  lOSS,  pi.  81,  and  vol.  xiii,  p.  592),  includes  two  rather  distinct  Mb* 
generic  groups.  Tiie  first  of  these  is  represented  by  7!  nudtu^  the  type  of  thi  i 
genus,  a  very  delicate,  smf>oth,  elongate  fusiform  shell,  with  a  rather  long  canil  wi 
smooth  columella.  The  other  group  consists  of  short  bucciniform  shells,  with  a  ihflrt 
canal,  and  distinct  vertical  coAtm,  usually  each  terminating  in  a  little  tuberdaabofL 
For  this  latter  group  Cotteili/er  would  be  a  good  name,  and  7!  plicatut  maj  bi 
regarded  as  the  type.  It  would  also  include  7!  bicinchu,  Piette,  and  a  speeici  dt- 
scribed  by  Zittel  and  Goubcrt  (Jour.  Conch.,  Paris,  Sd  ser.,  vol.  i,  p.  206)  under  tk 
name  Actceonina  plicata.  Am  this  latter  species  is  however  cleariy  congeneric  wkfc 
Tubifer  pUcattut,  of  Piette,  althuugh  specincally  distinct,  it  becomes  necessary  i0 
give  it  a  new  specific  name.  I  would  therefore  propose  to  call  it  2\tlnfer  {Ooitdr 
lifer)  Zitteli. 

Anotlier  little  Jurassic  shell,  fissured  by  Piette  in  the  ISth  vol.  Bull.  OeolSoe, 
cited  above,  (pi.  xv)  under  the  provisional  name  Fatciofaria  nuda,  (previously  rt> 
ferred  bv  him  to  Mitra),  seems  to  be  closely  related  to  the  genus  Sofemtaeut,  Meik 
&  Worthen,  from  the  Coal  Measures  of  Illinois,  ( Proceed.  Acad.  Nat  Sci.  Phibdt 
Oct,  1860,  p.  467).  It  should  dther  be  ran<4ed  as  a  subgenus  under  8oUm»eMt,(* 
consequence  of  having  three  folds  on  the  columella  instead  of  one),  or  regarded  li 
the  type  of  a  new  genus. 
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flomewhat  doubtfuL  Some  of  the  species  have  the  surface  striate 
or  punctostriate,  as  is  usual  in  that  group,  and  the  outer  lip 
thicKened,  but  only  at  intervals,  so  as  to  leave  varices  on  the 
volutions ;  while  between  these  it  was  probably  always  thin  dur- 
ing the  growth  of  the  shell.  In  its  other  characters  this  genus 
seems  to  be  allied  to  Olohiconchay  of  the  subfamily  Ackeonxn(B, 

Some  elegant  little  elongated  East-Indian  shells,  usually  refer- 
red to  Dr.  Lea's  genus  Monopiigmay  (but  clearly  not  congeneric 
with  the  type  of  that  genus),  are  also  placed  by  some  authors  in 
tlie  AckBontdcBy  though  they  seem  to  be  more  nearly  related  to 
the  Pj/ramideUidce. 

From  the  names  mentioned  on  pages  87,  88  it  will  be  seen  that 
several  new  genera  and  subgenera  are  here  proposed  in  this 
family.  In  giving  descriptions  of  tbem  it  becomes  necessary  also 
to  define  some  of  the  allied  groups  which  it  is  proposed  to 
restrict    The  following  descriptions  are  therefore  offered : — 

Subfamily  ACTiEONINJSL 

Sbction  a. 

Genua  ACTiEGNELLA,  d*Orbigny.    (Ai  reetricted.) 

Shell  ovate-volvuliform,  rather  thick,  involute,  more  or  less  attenuate 
tbove,  widest  below  the  middle, — entirely  without  any  traces  of  a  spire. 
Surface  nearly  smooth.  Aperture  very  narrow,  arcuate,  and  eaualling 
the  greatest  length  of  the  shell.  Outer  lip  smooth,  generally  rather  ol^ 
tose.  Inner  lip  thickened  near  the  base  of  the  aperture,  and  twisted  out- 
wards so  as  to  form  on  the  columella  three  prominent  revolving  folds ; 
alto  usually  a  little  thickened  at  the  summit  of  the  aperture. 

Type: — Volvaria  levis,  Sowerby,*  {znActceonella^  d'Orb.).  Also  in- 
cludes Volvaria  croiBa^  Dujardin,  (==  Actceonella,  d*Orb.) ;  Actceonella  Cau- 
cuicOj  Zekeli,  A.  Syrkoy  Con.,  and  A,  Doliurrty  Roem.    (All  Cretaceous.)*** 

Genua  TRGCHACTiEGN,  Meek,  (Actaondla,  (part)  d'Orb.). 

Shell  turbinate,  rather  thick ;  the  widest  part  always  above  the  middle 
of  the  body-whorl.  Last  turn  large,  rounding  in  above,  and  tapering 
from  near  the  summit,  with  more  or  less  convex  or  ventricose  sides,  to 
the  base.  Spire  genei-ally  low,  sometimes  scarcely  rising  above  the  sum- 
mit of  the  body-whorl,  or  even  sunken  so  as  to  form  an  umbilicoid  cavity ; 
when  prominent,  with  sides  generally  concave  in  outline.  Suture  some- 
times channeled.  Surface  nearly  smooth.  Aperture  very  narrow  and 
long,  generally  subangular  or  narrowly  rounded  below.  Outer  lip  sharp 
or  obtuse,  smooth  within.  Inner  lip  thickened  below,  and  twisted  into 
three  folds,  which  continue  around  the  columella  within  the  whorls. 

Type: — Actceonella  Beynauxiana,  d'Orbifirny."  Also  includes  A,  con- 
iaif  A,  ffiandiformis,  and  A.  rotundatus^  Zekeli ;  A,  gigantea,  d'Orbigny, 
Gnme  minimu$j  d'Archiac,  {Actceonella,  d'Orb.) ;  Cylindritee  pyriformie 

*  Trans.  Geol.  See.  Lood.,  toI.  iii,  pi.  89,  fig.  SS. 

**  Excepting  ^.  Syriaea  which  is  Bupposed  to  be  Jurassic. 

"  Palifiont.  Franc  Terr.  Cret.,  vol  2,  p.  108.  pi.  164,  fig.  7. 
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»  f   E.  J£nx  271  A»:taanida, 

4...:   <    M  .f- i-f.  ji  '—.I  c  l;-:rii     rir%d.:eua  Lumarcki^  Sowerby,  {J^ 

-  .  ."T- .  >  -  :  i .  -  .-: .  i".  jL-ri:£- — Tut.*  more  or  le&s  oval,  or  subfi»- 
:■,•-..  ••:  V  -t..--.-  :  ■  •-  .-:::.  *  :i;:.  ntr*  Ji*  :on^  as  the  body-whori,  cob- 
.  ..■     .   ..-  ■■r  ..:    .'.  .i.vn.  -.    ■.':•?.     -■•:•  ir-.iu:ioa  not verv  ventricote. 

T"*/-**  — r^v- .;>  ..i  ■.'*■'.  Mi-.-'^r.  *  t .^'TcKJw/^,  Zckeli).  Also  ia- 
^. .  .--^  .ii"/ .  '?  '-  -    ^-   ■■:  lo^  .4-  .c-  r-a.  Zckeii;  aud  TomateUa  lo/Bta, 

f  v/a>.  a:  :*:-.:  ;:.  i^r  :>.-;  izirression  :hat  the  shells  upon  which 
t.hi.n  ;^;ri  ..-  Ih  :/:r. i-rti  :."^i/ct  V.-e  iLciiided  in  Mr.  Conrad's  genus 
A'////'///?/. .  -  .;  ;■.'-.:.-•  t:.-L:  :he  tvpe  of  the  latter,  B.  cretacea,  (Jour. 
A/:.'i'l.  N;i-..  ^y..  Pniia..  vol.  ;v.  new  series^  pi.  46),  might  bei 
fi|M-'i'-H  ol  ti...-j  Lfroup  V. .:!i  a  suijken  spire,  similar  to  Ci/Undiiia 
jn/tifonni^.^  of  M'^rria  a:  Lvv:e:t.  On  comparison,  however,  it 
will  \t*:  l'i}\iiA  to  aiilVjr  ruatcriallv  from  that,  and  all  the  other 
Hp»'«'.irrf  ini:linlod  in  the  group  under  consideration,  in  the  form  of 
il ;  u|i«TlMn',  wiiich  is  niUch  broader,  and  so  much  more  rounded  \ 
lirlnvv,  ;iH  to  ^^ivc  an  t.-ntirely  diflerent  expression  to  the  base  of 
tin*  Mhrll.  Its  cohuiiclla  is  also  not  near  so  thick  nor  so  straight 
Im'Iiiw  us  in  tlit;  group  lie  re  described. 

Tin*  dilV»*rcnceH  between  these  shells  and  the  typical  Actao- 
fif7/if.«  nro,  it  sconis  to  me,  as  strongly  marked  and  as  constant  tt 
wo  ran  ryvv  expect  to  see  between  any  two  genera  of  the  same 
lAinil  V  of  (iastoro)>odu.  In  the  first  place,  in  the  true  AclcBondha 
\\\o  \\hiMlsan»so  nearly  rolled  together  upon  the  same  plane 
ill  ii  ih.Mi'  .irc  no  traces  of  a  spire,  and  the  form  is  consequently 
,.,M»I\  ih.it  o\  Vrira  or  ^imuia,  the  aperture  bein^  produced  up- 
x^  \\s\i  .»>iMi  alMvo  the  summit  of  the  body  of  the  shell,  while 
,'s*  ., ,  s*.  *."  <'.:'.'  .'*  '/;c*  i\)Kli/'ichorl  is  below  the  middle.  Now  if  we 
^...  Mtvpx*  \\\\^  lor.u  with  the  genus  under  consideration,  we  find 
*,'.  '  i'u-  .I'.u.ixs  ^r.iVoi-s  in  having  the  body-whorl  turbinate,  or 
^^  ;  ,■  ■  ^  .  ■  ■■  ;  s.jVa  and  the  spire  generally  present  and  tSD- 
.  '  ,  -r  .:'.  Kvou  in  c;iscs,  however,  wliere  the  spireis 
*  ,  .  ^^ ..    I  '  ;    's  -'.uv  vwupiod  by  an  umbilicoid  cavity,  as  is 

»:-vu;\  the  bodv-whorl  still  retains ito 


.,..,.    ,•  N*\  iv  :ortu.  *:u:  tlio  upper  extremity  of  the ape^ 
.  .^^..    ..^^;  .^.^v.   v.vw.^:xl5.  as  a  kina  of  canal,  over  the 
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Examples: — Aetaon  cuspidatus  and  A.  actitua,  8owerby^*  [Cylind. 
Morr.  d?  Lye.) ;  Cylindrites  angulatus  aod  C,  alatus,  M.  &  L.;  Bulla 
TkomUmi^  Brong.,  {CyL  M.  k  L.),  and  C,  excavatus,  M.  ds  L.  Also  Ac- 
t(Bon  Oliva,  Piette.     (Mainly  Jurassic.) 

Sub-genus  Gonioctlindrites,  Meek.  {Cylindrites,  Division  B.  (part) 
M.  6e  Lye.)  Shell  abruptly  truncated  at  the  summit  of  the  body-whorl ; 
aides  straight  and  not  rounding  in  above ;  spire  sunken  or  a  little 
exserted. 

Type : — Cylindrites  brevis,  M.  &  L."  Also  includes,  C,  cylindrieuSy  M. 
4k  L. ;  Actceon  cylindracetu,  Geinitz,  and  Cylindrites  (undt)  Shairpe.** 
(Jurassic  and  Cretaceous). 

Sbotion  b, 
GenoB  ACTiEONINA,  d'Orbigny.    (As  restricted.) 

Shell  snbovate  or  subfusiform.  Spire  generally  rather  prominent,  but 
usually  shorter  than  the  body-whorl,  which  is  long,  and  sometimes  a  little 
truncated  at  the  suture  above.  Surface  nearly  smooth,  or  sometimes 
with  revolving  striae,  very  rarely  with  vertical  costse.  Aperture  narrow, 
rounded  and  not  sinuous  below ;  columella  more  or  less  thickened  but 
always  smooth. 

Type: — Chemnitzia  carbonaria,  Koninck/*  {Aciceonina,  d'Orb.).  Also 
includes  Actceonina  Larieriana,  A,  sparsisulcata,  A.  Sarthaeensis,  A, 
Franquana,  A,  Dormoisiana,  A.  acuta,  A.  Mileola,  A,  Hordeum,  A,  sub- 
andiana,  A,  jDeslonyckampsii  and  A.  cylindrical  d'Orbigny.  (Carbonif- 
erous to  Jurassic.) 

Subgenus  TROCHACTiKONiNA,  Meek.     {Actceonina,  (sp.)  d'Orbigny.) 

Shell  turbinate  or  subglobosef  the  widest  part  being  above  the  middle 
of  the  body- whorl.  Spire  much  depressed,  sometimes  a  little  attenuate 
near  the  apex.     Body-whorl  large  ventricose,  rounding  in  above. 

Type: — Actceonina  ventricosa,  d'Orbigny.*'  Also  includes  A.Davoust- 
ana,  d'Orbigny,  and  Cassis  Esparceyensis,  d'Arch.  {Actceonina,  d'Orb.). 
(All  Jurassic.) 

Note. — ZiLtel  and  Gobert  describe  and  figure  in  the  first  vol.  of  the 
Concbological  Journal  of  Paris,  (3d  ser.  pi.  12,  f.  11)  under  the  name 
Actceonina  striato-sulcata,  an  interesting  little  Jurassic  shell  which  I  was 
at  first  inclined  to  retain  here,  as  the  type  of  a  strongly  marked  subgenus. 
Farther  comparisons  have  satisfied  me,  however,  that  the  angular,  or  sub- 
canaliculate  character  of  the  base  of  its  aperture,  excludes  it  from  the 
genus  Actceonina,  and,  together  with  its  other  characters,  place  it  even  in 
the  family  Aplusiridce,  near  the  genus  Bullina, 

Oenus  EUCONACTiEON,  Meek.    {Actceonina  (part),  d'Orb.  and  others.) 

Shell  very  thin,  distinctly  obconic,  involute.  Spire  wanting,  its  place 
being  occupied  by  a  cavity.  Body-whorl  composing  the  entire  length  of 
the  shell,  and  enveloping  all  the  others ;  broad  and  abruptly  truncated 
above,  and  tapering  from  the  summit  to  the  base  with  nearly  straight 

*•  Sowerby,  Min.  Conch.,  pi.  466,  fig.  1-2. 

^*  Morris  i  Lvcett,  Mon.  Moll.  Grt.  Ool.,  pt.  1,  p.  101,  pi.  8,  fig.  18,  18a. 
*•  Trans.  GeoL  Soc  London,  2d.  ser.,  voL  vii,  pi.  xxviu,  ftg.  ^^. 
"  KoDiack,  AnimBUx  fosa^  pi  22,  f.  9,  and  pL  41,  f.  IB. 
Pal  Franc,  Terr.  Jur^  vol  2,  p.  178,  pi,  288,  f.  *!,  ^» 
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t  faintly  coostrioted  ne»,T  the  middle.  Surface  smoatb 
or  with  revolving  punctate  atrite.  Aperture  very  nHrrow  or  subiinev, 
■tnugbtt  equalling  the  greatest  length  of  the  shell,  and  not  sinuom  gt 
efiute  at  either  extremity.  Inner  lip  smooth,  sometimes  Blightij'  thidt- 
«iied  below. 

Tgpe  .- — Conui  Caumonlii,  DesloDgch."  {Aetaonma,  d'Orb,),  Altoil- 
dudes  Coaug  aubabbrtvialut,  and  C.  eoneava,  Deslongch.  {AetaoMt, 
d'Orb.^     (All  Jurassic). 

tSuDgenus  ConactjCOK,  Heek. 

8bel)  elongAt«-obconic ;  spire  more  or  less  depressed,  conical,  and  tu^ 
retted ;  whorls  diatioctly  truncated  and  rectangular  above,  with  numerou 
minute  wrinkles  near  the  angle.  Body-whorl  with  slightly  conveic  lido, 
eODverging  from  the  summit  to  the  narrowly  rounded  base. 

7'jrpe:-Conu*  Cadoitrnxit,  Deslongch^'*  (Aclceonina,  d'Orb.).  (Jorassic.) 

There  may  be  room  for  some  doubts  in  regard  to  this  Utter 
type  {Chniu  Cadomensis)  being  congeneric  with  Euconactaort,  but 
as  it  agrees  in  moat  of  ita  essential  cbaraclere,  the  only  differeow 
of  any  importance  being  its  more  or  less  prominent,  inst«ad  of 
ennken  spire,  forma  will  probably  be  found  connecting  these 
two  types.  That  they  should,  however,  be  both  separateii  from 
the  gen  us  Actaonina,  m  a  systematic  classification  of  these  ahelli^ 
is  I  think,  clearly  evident. 

Subfamily  BINGICtJLIN^ 
Sectioh  a. 
Oeuai  CINULIA,  Oray. 
The  genus  Cinvlux  of  Gray,  was  founded  upon  Auricvla  plobuloKi.  of 
Deibayes,  a  subglobose  shell,  with  a  comparatively  vorj-  large  body-whott, 
a  short,  abniplly  attenuste  spire,  and  a  single  obMure  oblique  fol^  oa  ibe 
thickened  columella.    Its  outer  lip  is  thickened  and  reflect^  without,  and 
smooth   within;  ils  aperture  is  oarrow,  and  iU  surface  marked  with 
rerolving  stri».     D'Orbigny,  in  subsequently  proposing  to  found  a  genus 
for  this  and  similar  shells,  under  the  name  Avellana,  desuribea  first  in  tb>t 
eoDoection,  the  same  species  {Aurkala  globulota),  so  that  bis  genus  be- 
comes exactly  synonymous  with  Cinulia  of  Gray.     As  d'Orbigny,  lio*- 
ever,  included  wveral  other  forms,  differing  subgenerically  from  the  «peci« 
globulota,  and  agreeing  more  nearly  with  his  diagnosis,  his  name  Aid- 
latta,  mny  be  retained  for  one  of  these  subordinate  groups  as  follows:— 
Subgenus  Avkllana,  d'Orbigny. 

Shell  globose;  body-whorl  large;  spire  much  depressed;  apeKura 
narrow,  arcuate,  sometimes  a  little  sinuous  below;  outer  Up  stronglj 
thickened  without,  crenate  within;  columella  thickened,  and  provided 
■rith  two  or  three  prominent  transverse  folds ;  surface  with  revolving  usu- 
ally punctate  striffi. 

Eiaviplfg :- Auricula  incnuaala.  Mantell,"  (Avel.  d'Orb.) ;  Caatii  Artl- 
iana,BTQng.{A.Caasu,d'Orh.)\  A.  fftigardiaTia.d'Orh,  ice  (Ctetweoffl,) 
"  Mom.  Soc.  Linn,  de  Nonnind.,  voL  B.  p.  IBB,  p!.  IB,  f.  7. 
"  Mem.  Soc  Linn.  d«  Nermuid.,  vol  1,  p.  147,  pL  10,  f.  10,  IS. 
"  Mantell,  OeoL  Sussex.  pL  IB,  fig.  S3.  J 
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Sabgenus  Eupttcba,  Meek. 

Shell  like  Avellana  in  form ;  aperture  very  narrow,  arcuate ;  columella 
thickened  and  provided  with  two  or  three  folds.  Outer  lip  as  in  Avellana^ 
excepting  that  it  has  in  addition  to  the  crenulations  above,  two  or  three 
large  obtuse  teeth  or  tubercles,  at  the  base  within.  Surface  with  com- 
paratively coarse  revolving  ridges  and  furrows. 

Type : — Auricula  decurtaia,  Sowerbj,'^  {Avellanaj  Zekeli).  Also  in- 
cludes Avellana  Royana^  d'Orbignj.     (Cretaceous.) 

Section  6. 
Qenus  APTTCHA,  Meek. 

Shell  oval ;  spire  moderate ;  body-whorl  rather  large.    Aperture  nar- 
row subovate,  rounded  below,  and  acutely  angular  above;    outer  lip 
smooth  within,  inner  lip  callous,  particularly  above,  but  destitute  of  any 
^traces  of  folds  or  plaits.    Surface  with  revolving  punctate  stri». 
Type: — Tomatella  lahiosa,  Forbes."     (India. — Cretaceous.) 
The  type  of  this  genus  has  the  thickened  and  reflected  outer  lip  of 
Bingieuia^  Avellana,  and  other  genera  of  the  Ringtculidoi,  but  wants  the 
folds  on  the  columella,  so  characteristic  of  that  section  of  the  subfamily. 
It  therefore  bears  exactly  the  same  relation  to  those  genera,  that  Actamn- 
VML  bears  to  Actaon^  Tomatellcea,  Solidula,  <S^c.,  in  the  subfamily  Acta- 
onina. 

From  the  foregoing  descriptions  and  remarks,  it  will  be  seen 
that  in  the  family  AcioEonidas,  the  elevation  or  depression  of  the 
spire,  when  unaccompanied  by  any  more  important  diflFerences, 
cannot  be  regarded  as  being  of  generic  value.   Indeed  the  transi- 
tions from  an  elevated  to  a  depressed  or  sunken  spire,  are  so 
CTadual,  that  within  a  considerable  range  of  limits,  it  cannot 
be  relied  upon  even  for  the  separation  of  species.     Amongst  the 
most  important  generic  characters,  visible  in  the  shell  alone, 
(particularly  in  the  extinct  genera)  may  be  mentioned,  first,  the 
general  form  and  expression  of  the  body-whorl, — that  is  to  say, 
whether  it  is  cylindrical,  oval,  turbinate,  obconic,  or  globose,  &c. ; 
second,  the  presence  or  absence  of  folds  upon  the  columella; 
the  thickness  or  thinness  of  the  shell,  &c.,  and  the  various  combi- 
Dations  of  these  and  other  characters,  sometimes  individually  of 
subfamily  or  sectional  value. 

Various  opinions  have  been  entertained  by  conchologists  in 
regard  to  the  position  of  this  family  in  a  systematic  classification 
of  the  Mollusca,  some  placing  it  between  the  ScalaridcB  and  the 
CerithiopsidoB,  while  Others  place  it  with  the  BuUidce,  the  Pvra- 
mideUidiBj  or  in  part  with  the  Doliidce,  &c.  In  many  of  its  char- 
acters, it  must  DC  admitted,  the  animal  of  the  living  typical 
genus  Actoeon  shows  affinities  to  the  Bullidae,  and  from  what  has 
already  been  stated,  it  will  also  be  remembered  that  the  shells  of 
many  of  the  fossil  forms  show  a  constant  tendency  to  shade  ofiF 

'*Trao8.QeoLSocLoDd.,iii,pl.88,fig.lO.        "  Ibid.,2dBer.7o\.^p\.i3a,t.'iA. 
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towards  genera  of  that  family.  From  all  the  fitcts,  I  am  indined 
to  agree  with  those  who  think  the  group  should  be  ranged  neir 
the  Bnllidce  and  Cylicfinulce, 

In  regard  to  the  geological  range  of  this  family,  we  have  en- 
dence  of  its  existence  as  far  back  as  the  Carboniferous  epoch, 
where  it  is  represented  by  the  genus  ActasonincL,  If  we  include 
the  genus  Macrochetlus,  however,  it  would  carry  the  origin  of  the 
family  back  to  the  Devonian.  It  attained  its  greatest  development 
daring  the  Jurassic  and  Cretaceous  periods, — since  which  it  bai 
declined ;  and,  although  still  represented  in  our  existing  seas  hj 
a  comparatively  few  forms,  it  may  be  redded  as  a  type  probi- 
bly  destined  to  pass  out  of  existence  during  the  present  geologi- 
cal period. 

WashiogtoD,  D.  C,  Dec  20, 1862. 


Art.  XV. — OontribtUions  from  the  Sheffield  Laboratory  of  Tak 
College. — Y.  On  the  Equivalent  and  Spectrum  of  Ooesium;  by 
S.  W.  Johnson  and  O.  D.  Allen. 

In  the  last  vol.  of  this  Journal  a  method  is  described  of  sepa- 
rating caesium  from  rubidium  by  fractional  crystallization  of  tbe 
bitartrates  of  these  metals.*  The  analyses  of  the  bitartrateof 
caesium  there  given,  while  perfectly  according  with  each  other 
as  regards  carbon,  disagree  with  the  numbers  deduced  from 
Bunsen^s  equivalent  to  such  an  extent  that  we  have  undertaken 
to  ascertain  whether  the  salt  was  impure  or  Bunsen's  equivalent 
incorrect. 

From  the  great  care  used  in  preparing  the  bitartrate  and  es- 
pecially from  the  fact  that  its  spectrum  remained  unaltered 
though  the  salt  was  repeatedly  recrystallized,  we  were  inclined 
to  suppose  that  Bunsen  had  not  operated  with  a  pure  substance. 

This  might  easily  happen  on  account  of  the  small  quantity  of 
material  at  his  disposal  without  at  all  detracting  from  the  merit 
of  this  distinguished  chemist. 

A  quantity  of  bitartrate  of  caesium  purified  by  concentrating 
its  solution  and  recrj^stallization  as  described  in  the  paper  refer 
red  to,  and  containing  no  foreign  matters  recognizable  by  the 
spectroscope,  except  an  inevitable  trace  of  sodium  and  (to  judge 
from  a  certain  red  line,)  perhaps  some  lithium,  was  treated  c6- 
rectly  with  bichlorid  of  platinum  in  quantity  sufficient  for  com- 
plete precipitation.  This  platinchlorid  of  caesium  after  thorough 
washing  was  reduced  in  nydrogen,  the  chlorid  of  caesium  dis- 
solved from  the  platinum  and  evaporated  to  dryness  with  addi- 
tion of  a  little  hydrochloric  acid. 

We  thus  obtained  an  amorphous  mass  of  a  pure  white  color 

*  ObserYations  on  Csesium  and  Rubidium,  by  0.  D.  AUen,  yoL  zzxiy,  pp.  867-87S> 
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which,  unlike  Bunsen's  chlorid  was  not  perceptibly  deliquescent 
eyen  in  a  very  moist  atmosphere.  The  spectrum  of  the  chlorid 
thos  prepared  was  identical  with  that  of  the  original  bitartrate. 
Both  salts  gave  a  red  line  nearly  coincident  with  the  a  line  of 
lithium.  In  order  to  determine  whether  this  line  was  due  to  a 
trace  of  lithium  or  belongs  to  the  spectrum  of  caesium,  a  portion 
of  chlorid  was  again  precipitated  with  a  relatively  small  quantity 
of  bichlorid  of  platinum,  the  precipitate  was  most  thoroughly 
washed  and  from  it  a  new  sample  of  chlorid  of  csesium  was  pre- 
pared. The  red  line  was  no  less  apparent  in  this  than  in  the 
lormer  preparations.  The  same  process  of  partial  precipitation 
was  repeated  to  the  third  time  without  altering  the  spectrum. 

Agam,  from  a  hot  dilute  solution  of  15  grms.  of  chlorid  of 
cesiam,  about  1  grm.  of  caesium  was  thrown  down  as  platinchlo- 
rid ;  the  product  thus  procured  gave  a  spectrum  identical  with 
that  from  the  original  bitartrate. 

We  concluded  from  these  experiments  that  our  chlorid  of 
caesium  was  ftee  from  lithium  and  as  pure  as  it  is  well  possible 
to  obtain  any  substance  without  the  most  extraordinary  and  for 
most  purposes  unreasonable  precautions. 

As  to  the  properties  of  the  chlorid  of  caesium,  we  observed  that 
not  onlv  is  it  not  deliquescent,  but  it  is  hardly  hygroscopic.  The 
unfased  and  porous  salt  may  be  weighed  in  moist  air  with  as  much 
accuracy  as  cnlorid  of  sodium.  Afler  it  has  been  fused  it  does  not 
alter  in  weight  during  24  hours'  exposure  to  the  air  in  cold  dry 
weather.  It  may  be  fused  in  a  platinum  capsule  over  the  gas 
flame  when  the  air  is  dry,  without  acquiring  an  alkaline  reaction. 
In  a  damp  atmosphere  it  is  apt  to  lose  chlorine  during  fusion. 
The  resiaue  after  the  reduction  of  platinchlorid  of  caesium  by 
hydrogen  at  a  gentle  heat,  is  alkaline.  It  is  hardly  possible  to 
rase  cnlorid  of  caesium  without  loss,  by  volatilization.  Hence 
oar  first  estimations  of  caesium  in  this  form  were  too  low  by  4  to 
7  tenths  of  one  per  cent 

For  determining  the  equivalent  of  caesium  we  have  made  four 
chlorine  estimations.     Two  of  these,  I  and  II,  were  made  in  the 
chlorid   obtained  as  already  described.     Their  details  and   re- 
sults are  given  below.    The  filtrates  from  these  analyses  con- 
taining  nitrates  of  caesium  and  silver,   after  the  latter  had 
been  removed,  were  added  to  a  solution  of  several  grammes  of 
the  original  chlorid  and  the  whole  was  partially  precipitated  with 
bichlorid  of  platinum  and  a  second  portion  of  chlorid  of  caesium 
procured,  on  which  determination  III.  was  made.     Finally  the 
nitrate  of  caesium  from  this  analysis  was  mingled  with  repeatedly 
purified  chlorid  obtained  in  the  previous  study  of  the  spectrum, 
about  half  the  caesium  was  again  thrown  down  as  platinchlorid, 
and  with  this  product  another  estimation  of  chlorine,  lY,  was 
made. 
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The  determinadoQ  of  chlorine  was  conducted  in  the  usnai 
manner  b;  precipitation  with  nitrate  of  silver  and  filtratioa 
Washed  Swediah  filters  were  employed  which  gave  each  an  asb 
weighing  y'^lbs  of  a  milligramme.  The  weighings  were  taken 
on  a  balance  by  Becker  and  Sons  of  Brooklyn,  N.  Y.,  wfjioh 
with  ah  ordinary  load  indicates  ^\ih  of  a  milligramme  with 
gieat  decision  and  perfect  constancy. 

The  data  of  our  determinations  are  as  follows : 

L  1-8371  grms-CaCl  gave  1-5634  Ag.Ci='388598  CI,  and  1-450!  Ci. 
n.  2-1296  "  "  "  1-8111  "  =4*7848  "  1-68164" 
HL  2-7018  "  "  "  2-2fl92  "  —-58853  "  2-1332T  • 
IV.  1-68185    "        "       "     1-3302       "    =-32883        "        123272  ' 

The  percentage  composition  of  chlorid  of  caesium  aad  tin 
equivalents  deduced  from  the  above  figures  are  as  follows;  sil- 
ver  being  considered  =107-94  and  chlorine  =85-46,  Slas: 

1.         21 
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We  may  accordingly  assume  the  round  number,  133,  as  the 
equivalent  of  cesium. 

Calcnlated  by  ibis  equivalent  the  formula  of  bilartrate  of 
ctesium  corresponds  well  with  the  results  of  experiment  hi 
mentioned  in  the  paper  referred  to,  the  analyses  of  this  salt  f^l^ 
lushed  the  following  data: 

n.   o™Mg™.g...j;:';^«:™-X;ir^id. 

IIL      1-3088  grm.  gave  0-7708  grra.  chlorid  of  cesium. 
In  two  Other  estimations  since  made — 
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The  equivalent  number  183,  brings  caesium  into  a  triad  with 
ubidium  and  potassium.  We  have  then  two  alkali  triads,  viz: 
ithium,  (eq.  7),  sodium  (eq.  23)  and  potassium  (eq.  89'l)y 

ind  potassium,  rubidium  (eq.  86*86)  and  caesium. 

89+188_ 
— g— «86 

The  correction  of  the  equivalent  of  caesium  implies  a  revision  of 
its  spectrum,  since  the  data  given  bj  Kirchhoff  and  Bunsen  with 
reference  to  both,  were  obtained  from  the  saVne  impure  material 
The  caesium  spectrum,  as  we  have  procured  it,  is,  perhaps,  from 
the  number,  color  and  definition  of  its  lines,  the  most  beautiful 
to  be  observed  among  all  the  alkali  and  earthy  metals.  Kirch- 
hoff and  Bunsen,  in  the  figure  given  by  them  (Pogg-  Ann.^  1861, 
and  Fres.  Zeitschrifi  Jur  Analyt  Chemie,  ffeft,  1,  1862),  represent 
11  lines.  We  find  without  difficulty  7  more  lines,  and  observe 
further  that  some  of  those  figured  by  K.  &  B.,  are  not  mapped 
in  their  correct  positions.  To  enable  other  chemists  to  compare 
their  caesium  preparations  with  ours,  we  will  attempt  to  describe 
the  caesium  spectrum  as  seen  in  our  instrument,  which  has  a 
single  flint  glass  prism. 

Beginning  at  the  left  or  red  extremity  of  the  spectrum,  we 
will  indicate  the  lines  in  the  order  of  their  occurrence  by  Boman 
numerals ;  I.  is  a  red  line  of  medium  brightness  nearly  equidis- 
tant between  the  Fraunhofer  lines  a  and  B ;  II.  is  a  bright  line 
partly  coincident  with,  but  slightly  to  the  left  of  and  narrower 
than  the  «  line  of  lithium ;  III.  is  a  faint  line  nearly  approach- 
ing Fraunhofer's  line  C ;  TV.  is  the  faintest  of  the  rea  lines ; 
V.  is  a  faint  line  midway  between  the  a  and  /?  lines  of  lithium; 
VL  is  a  bright  red  line  midway  between  the  sodium  line  and  o 
lithium ;  VIL  is  an  orange-red  line  of  medium  intensity  directly 
to  the  rijght  of  the  «  strontium  line ;  VIII.  is  a  fine  yellow  line 
just  to  the  right  of  and  close  upon  the  sodium  line.  The  posi- 
tion of  the  green  lines  it  is  difficult  to  describe.  First  comes  a 
group  of  three,  IX,  X.  and  XI,  which  are  separated  by  very  nar- 
low  spaces,  and  which  are  represented  well  in  the  spectrum  plate 
of  Kirchhoff  and  Bunsen,  though  placed  a  trifle  too  far  to  the 
right  Then,  after  an  interval  scarcely  wider  than  the  lines 
themselves,  comeiXII.  and  XII  f,  which  are  very  near  each  other. 
After  another  space  as  broad  as  these  lines  we  encounter  XIY. 
Midway  between  XIV.  and  XVI.  is  XV.  The  latter,  XV,  coin- 
cides with  the  dark  line  E.  Finally,  the  two  pale  blue  lines, 
XVII.  and  XVIII,  complete  the  list. 

Ax.  JouB.  Sol— Sbooitd  Ssbies,  Vol.  XXXV,  Na  108.— Jjjl,  186ft. 
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For  the  convenience  of  those  who  may  use  spectroscopes  of 
the  same  construction  as  ours,  we  will  mention  the  degrees  on 
the  scale  of  our  instrument,  which  correspond  to  the  caesium 
lines.    In  our  observations  we  have  brought  the  degree  100  (10 
on  the  scale")  into  the  sodium  line.     Then  the  blue  of  strontium 
is  at  156°,  tne  violet  of  potassium  267°,  the  red  of  potassium  at 
65-6° ;  the  red  of  lithium  at  80-1°.    With  this  a^ustment  the 
caesium  lines  are  as  follows,  beginning  with  the  red:    I  76\ 
II  80°,  III  82-3°,  IV  85°,  V  87-8°,  VI  91°,  VII  97-8°,  Vm 
101°,  IX  106°,  X  107-8°,  XI 109°,  XII  111°,  XHI  112-18', 
XIV  114-15°,  XV  118°,  XVI  121°,  XVTI  157-58°,  XVIH 
160°. 

The  position  of  the  cajsium  lines  on  the  scale  figured   ^   ® 
at  the  top  of  the  spectrum  plate  in  Fresenius'  Zeitschrift,    =- 
is  approximatively  given  in  the  accompanying  diagram,    =._^ 
by  nelp  of  which  our  results  may  be  airectly  compared   =  ^ 
with  tnose  of  Kirchhoflf  and  Bunsen.  =- 

The  order  of  brilliancy  in  the  lines  of  what  we  sup-   ^g 
pose  to  be  the  spectrum  of  pure  caesium,  with  but  the   = 
minutest  trace  of  sodium,  is  for  the  red  lines  as  follows:  ^" 
VI,  II,  VII,  I,  V,  III,  IV.    The  line  IV  is  only  made  =-8 
out  under  the  most  favorable  conditions.     11,  nearly  ^_ 
coincident  with  «  lithium  of  Kirchhoflf  and  Bunsen,  and  ^ 
not  figured  by  them,  is  as  bright  as  their  y  caesium,  our  ^~ 
VI(?).     Among  the  yellow  and  green  lines  to  the  right   =- 
of  the  sodium  line,  the  order  of  brilliancy  is  the  follow-  ^_a 
ing:    VIII,  IX,  XI,  Xn,  XIV,  XIII,  XV,  X.     The  ^ 
yellow  line  VTII,   is  hardly  less  characteristic  of  the   =^ 
spectrum  oi  pure  caesium  than  the  two  blue  lines.     It  ^ri 
also  is  nearly  as  distinct  as  any  of  the  green  lines  when  ^ 
sodium  is  not  present  in  too  large  quantity,  and  is  much  ^ 
more  readily  made  out  than  the  extreme  red  line  ^  of  ^"^ 
rubidium.  ^_ 

To  sum  up,  we  find  4  red  lines  to  the  left  of  those   = 
given  by  Kirchhoflf  and  Bunsen,  one  of  which  is  as  bright   ="' 
as  any  of  the  red  lines  in  the  caesium  spectrum.     Fur-    ^- 
ther,  the  red  lines  of  K.  &  B.  are  not  figured  in  their    =_g 
true  positions,  being  too  near  each  other  and  too  far  to    = 
the  right.     Finally,  we  observe  a  fine  yellow  line  and    =^ 
two  unimportant  green  lines  not  mapped  by  K.  &  B.    =-| 
The  lines  which  we  have  supplementea  to  those  of  K.    ^_ 
&  B.  are  not  characteristic  except  in  the  absence  of  for-  «^ 
eigu  matters.     For  this  very  reason  however  they  be-  ^"o 
come  important  to  those  who  are  engaged  in  the  study    ^- 
of  the  new  elements. 

New  Haven,  Conn.,  Dec.  24th,  1862. 
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\  XVI. — On  Tellurbismuth  from  DaJiUmega^  Oeoraia;  by 
AVID  M.  Balch.  (Communicated  for  this  Journal  by  Dr. 
.  T.  Jackson.)* 

*HB  specimen  of  tellurbismuth  submitted  to  the  following 
mination,  was  obtained  at  Field's  mine  near  Dahlonega,  GtL, 
Dr.  C.  T.  Jackson,  who  presented  it  to  me  with  the  request 
b  I  would  carefully  ascertain  its  composition.  It  appeared  to 
part  of  a  tabular  crystal,  and  was  easily  separable  into  thin 
a,  very  splendent,  and  quite  free  from  impunties.  Before  the 
wpipe  a  small  portion  entirely  volatilized,  and  the  peculiar 
>r  of  selenium  was  faindy  recognizable.  The  specific  gravity 
5  found  to  be  7*642  at  18°  C.  Two  portions  weighing  respec- 
3ly  -827  and  -552  grm.  were  analyzed  as  follows,  the  lolia 
Qg  first  dissected  to  ascertain  if  there  was  any  mechanical 
aixture  of  gold  in  thin  layers,  which  is  often  the  case. 
7he  mineral  was  digested  in  hot  chlorhydric  acid,  to  which  a 
le  nitric  acid  had  been  added  ;  it  dissolved  quickly  and  left 
residue.  The  solution  was  now  evaporated  till  all  traces  of 
nous  oxyds  were  expelled,  somewhat  diluted,  and  tested  for 
phuric  acid  by  chlorid  of  barium ;  the  non-formation  of  a 
cipitate  proved  the  absence  of  sulphur  in  the  ore :  (any  se^ 
ium  which  may  have  been  present  would  of  course  not  be 
Qwn  down,  since  selenite  of  baryta  is  soluble  in  acids).  After 
excess  of  barium  had  been  separated,  the  solution  was  evap- 
ted  to  a  small  bulk,  (a  few  c.  c.)  mixed  while  hot  with  an 
ess  of  bisulphite  of  ammonia,  and  set  aside  for  some  hours. 

To  ike  JSditort  of  the  American  Journal  of  Science :  Oentlemen — An  anblysis, 
9  bj  me,  some  years  since,  of  a  tellurbismuth  from  Field's  gold  mine  in  Dablo- 
,  Georgia,  gave  results  which  led  me  to  the  belief  that  it  was  bomite,  and  it 
published,  as  such,  in  your  Journal  and  in  the  Mining  Magazine,  of  New  York. 
'.  F.  A.  Genth  of  Philadelphia  made  a  new  analysis,  which  differed  from  mine 
itially,  and  placed  the  mineral  near  tetradymite.  Some  discussion  took  plac« 
een  us,  in  the  Mining  Magazine,  on  the  subject,  and  I  thought  best. — though  I 
1  have  easily  made  a  new  analysis, — to  refer  the  matter  to  a  chemist,  who  had 
ead  either  of  our  pap«*rs,  at  that  time.  I  therefore  presented  to  Mr.  David  M. 
1  some  carefully  selected  crystals  of  the  mineral,  with  the  request  that  he 
Id  make  an  exact  analysis  of  them,  nnd  prepare  a  paper  on  the  subject  for  pub- 
ion.  #  »  #  J  have  this  day  receivea  Mr.  Balch's  results,  which  I 
me  for  publication,  and  would  state  that  I  fully  concur  with  him  in  the  opinioo 
(presses,  namely,  that  the  mineral,  being  a  tertellurid  of  bismuth,  is  evidently  a 
species. 

explanation  of  the  errpr  in  my  original  analysis,  I  would  state  that  the  bii- 
k,  having  been  precipitated  before  the  tellurium,  carried  down  with  it  a  portion 
le  latter  and  made  tne  weight  of  the  oxyd  of  bismuth  too  high,  nnd  that  of  the 
rium  too  low.    I  was  not  aware  that  I  had  made  this  mistake  before  I  looked 

to  my  laboratory  notes  of  this  analysis.  I  therefore  withdraw  the  nama 
ite,  as  not  applicable  to  this  species,  and  adppt  the  qhepical  name  given  it  by 
Balch. 

Respectfully,  Ac,,  Charlis  T.  JjLdinQnR. 

wton,  May  28th,  1862. 
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All  the  tellurium  and  selenium  present  are  thus  thrown  down 
as  a  black  powder  easily  washed  oy  decantation.  To  avoid  the 
precipitation  of  basic  tellurium  salts  and  small  quantities  of  bis- 
muth, it  is  necessary  that  the  solution  should  contain  much  free 
chlorbydric  acid;  it  should  also  be  concentrated  and  waim 
The  precipitate,  after  the  decantation  of  the  supernatant  liauid, 
was  washed  with  dilute  sulphurous  acid  to  which  some  cnlo^ 
hydric  acid  had  been  added,  then  on  a  tared  filter  with  waier 
containing  a  little  sulphurous  acid,  dried  at  126^  C.  and  weighed. 

The  filtrate  and  washin^B  from  the  tellurium  were  evaporated 
nearly  to  dryness,  the  residue  dissolved  in  largely  diluted  chlat' 
hydric  acid,  and  from  this  solution  the  bismuth  determined  ai 
teroxyd  in  the  usual  manner. 

Analysis  a.    *827  grm.  gave, 

•4256  Bi  Z7  51*46  pr.  ot 

'8990  Te  =  4886      " 

•8246  99-72 

Analysis  b.    '552  grm.  gave, 

•2847  Bi  =  61-67  pr.  ct 

•2690  Te  ==  48-78      ** 


•5537  100-80 

To  ascertain  whether  this  tellurium  contained  selenium  in  ap- 
preciable quantity,  a  portion  (*186  grm.)  was  fused  at  a  doll  red 
neat  with  six  times  its  weight  of  a  mixture  of  nitre  and  carbon- 
ate of  soda,  to  convert  anv  selenium  present  into  selenic  acid. 
The  fused  cake  was  dissolved  in  water,  and  a  little  nitric  add 
and  nitrate  of  baryta  added ;  no  precipitate  formed,  even  after 
several  days,  whic&  proves  the  absence  of  selenium,  except  in 
minute  traces  as  evinced  by  the  blowpipe  test  before  noticea. 

The  ore  was  found  to  be  free  from  ^Id,  silver  and  iron. 

The  specimen  that  I  have  analyzed  is  therefore  a  pure  teUorid 
of  bismuth,  Bi  Te , ;  thus — 

Dahloiiegm. 
Caleulited.  ••  fr> 

Bi  208  5200  51-46  51-57 

Te,  192  48-00  4826  48-78 


400  10000  99-72  100-30 

The  tellurbismuth  from  this  locality  has  already  been  analyzed 
bv  Dr.  Genth,  with  nearlv  the  same  results  as  above :  he  also 
finds  the  s;\me  formula  for  the  Fluvanna  county.  Va.,  mineral 

Allow  me  to  offer  a  few  remarks  on  the  compounds  of  bis- 
muth and  tellurium,  suggested  by  an  examination  of  the  many 
()ublished  analyses  of  this  ore  from  both  American  and  foreign 
ooalitios.  It  appears  that  selenium  is  present  only  in  traces,  and 
sulphur  (where  it  exists  at  all)  in  quantities  not  exceeding  5  per 
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it  The  mineral  oalled  tetradymite,  taking  Berzelius's  analyses 
that  from  Schoubkau  as  an  example,  has  the  following  for- 
ila^  (BiTe3)*+BiS3,  and  other  analyses  a^ree  closely  with 
s.  Examples  of  a  compound  or  complex  mmeral  formed  by 
»  onion  or  two  simple  ones  are  common ;  for  instance,  bro- 
^rite  (AgBr)  and  kerargyrite  (AgCl)  unite  to  form  embolite 
gCl+AgBr);  and  others  might  be  cited.  It  seems  therefore 
nMtble  that  when  sulphur  is  present  in  a  tellurbismuth,  it  is  due 
ftn  admixture  of  bismuth  glance  (Bi  SA  and  that  tetradymite, 
:e embolite,  is  formed  by  the  union  or  two  simple  minerals; 
the  case  of  tetradymite  these  minerals  are  tertellurid  of  bis- 
ith,  BiTe,,  and  tersulphid  of  bismuth,  Bi  S,,  (bismuth  glance, 
mineral  much  resembling  the  other  in  its  physical  properties). 
The  native  tertellurid  of  bismuth  in  a  pure  state,  has  been 
served  only  at  Dahlonega,  Qtu,  and  the  **  Tellurium  Mine," 
avanna  Co.,  Ya.,  and  is  up  to  this  time  at  least,  a  mineral  pe- 
liar  to  the  United  States. 

Taking  this  view  of  the  subject,  the  American  tertellurid  of 
smuth  should  be  considered  a  new  species,  to  which  the  term 
tradymite  is  hardly  applicable. 

Iq  conclusion  I  would  call  attention  to  the  fact,  that,  although 
^  artificial  means  bismuth  and  tellurium  can  be  fused  together 
all  proportions,  in  their  native  combinations  one  equivalent 
the  former  appears  to  be  always  united  to  three  equivalents 
the  latter  metal ;  the  bornite  of  Brazil  offers  the  only  excep- 
»ii  to  this  rule  and  according  to  Damour's  analysis  differs  en- 
ely  fix)m  the  other  tellurbismuths. 

klem,  Mara.,  liay  20, 18«2. 


rr.  XVn. — Recent  Besearches  relating  to  NebtiUs ;  by  Prof.  A. 
Gtautier.  (Translated  for  this  Journal  from  the  jSiblioihique 
UniverseUe^  for  Sept.,  1862.) 

We  have  translated  Prod  Gautier's  article,  both  because  it  furnishes  a 
apact  and  clear  account  of  the  recent  researches  relating  to  nebulae, 
I  for  the  sake  of  showing  our  readers  the  esteem  in  which  the  labors  of 
Jnguished  American  astronomers  are  held  abroad.  We  have  taken 
liberty  to  add  foot  notes  on  one  or  two  points  where  some  change 
ned  desirable. — Edb.] 

Phebe  is  no  part  of  the  vast  field  of  practical  astronomy 
ich  does  not  require  laborious  investigation.  I  propose  to 
e  a  general  idea  of  those  researches  which  relate  to  a  very 
ge  and  curious  class  of  celestial  olyects  first  specially  studied 
the  two  illustrious  astronomers  Herschel  and  Messier,  and 
re  recently  by  Lord  Rosse,  by  Fathers  di  Vice  and  S^\i\^ 


•  •  • 

•  •»••       •        .••••••         •  ••.••>•      ••••  •        ••••      • 

•  •••      ••        ,••••         •  •••■  ■■••       ••         •  ,' 

•         •••••       •.^•»  •  «•••*       "  •.,*■•••        •       •       • 

102  *  Proy.  Crautier  on  recent  Researches  rtlating  to  NebidcB. 

and  by  Messra  Lamont,  Lassell  and  Bond,  which  present  peculiar 
difficulties  and  in  regard  to  which  much  remains  yet  to  be  ex- 
plained. I  design  to  speak  of  nebulae,  or  those  small  white 
specks  of  feeble  light  which  the  telescope  shows  to  exist  in  great 
numbers  in  the  heavens,  and  which  the  most  powerful  instru- 
ments enable  us  to  regard  most  generally  as  masses  of  stars  ata- 
ated  at  immense  distances  from  the  earth. 

In  this  rapid  review  I  shall  follow,  in  general,  the  chronolo- 
gical order,  commencing  with  a  few  remarks  upon  a  catalogoe 
of  the  positions  of  53  nebulae,  as  determined  m>m  observations 
made  at  the  Observatory  of  Paris  by  M.  Laugier,  chiefly  in  the 
years  1848  and  1849,  and  presented  to  the  Acadhnie  des  Scienea 
of  Paris  at  the  session  of  Dec.  12,  1858.  This  catalogue,  pub- 
lished in  the  Compte  Rendu  of  that  session,  gives  the  rignt  ascen- 
sion and  mean  declination  of  the  centers,  or  points  of  greatest 
brilliancy,  of  these  nebulae  for  Jan.  1,  1850,  and  also  the  diflfer 
cnces  between  these  positions  and  those  obtained  from  the  cata- 
logues of  Ilerschel  and  of  Messier.  This  is  the  first  attempt  to 
determine  the  precise  positions  of  a  certain  number  of  nebula, 
undertaken  for  the  purpose  of  serving,  hereafter,  to  decide  the 
question  whether  these  bodies  are  really  situated  beyond  the 
fixed  stars  visible  to  the  naked  eye. 

Researches  upon  the  nebula  of  Orion, — M.  Liapounoff,  director 
of  the  Observatory  of  Kazan,  at  the  beginning  of  1856,  presented 
to  the  Academy  of  Sciences  of  St.  Petersburg,  by  the  hand  of 
M.  W.  Struve,  a  memoir  upon  the  great  nebula  of  Orion,  dedu- 
ced from  four  years'  labor  with  an  equatorial  telescope,  having* 
power  equal  to  the  telescope  at  Dorpat,  and  a  meridian  circle  of 
Kepsold/  lie  has  undertaken  to  aetermine  very  exactly,  by  a 
process  of  triangulation,  the  positions  of  all  the  stars  which  nis 
instruments  permitted  him  to  see  in  this  nebula,  and  he  has 
mapped  with  great  care  every  part  of  this  remarkable  celestial 
object;  several  sheets  are  already  prepared  in  which  he  has 
given  particular  names  to  its  different  regions.  Comparing  the 
results  of  M.  Liapounoff  with  those  previously  obtained  by  Sir 
John  Uerschel  and  by  Messrs.  Lamont  and  Bond,  M.  Struve  has 
expressed  the  opinion  thjit  this  nebula  must  be  subject  to  changes 
of  form  and  of  relative  brightness  in  different  parts. 

Otto  Struve  has  continued  (at  the  Observatory  of  Pulkova) 
the  labors  of  M.  Liapounoff*,  and  he  has  put  forth  the  first  results 
of  his  researches  in  a  communication,  dated  May  1,  1857,  pre- 
sented to  the  Astronomical  Society  by  Prof.  Airy,  on  June  12th 

*  I  have  only  learned  of  this  memoir  by  a  brief  notice  <5f  it  at  the  end  of  the 
"  Monthly  Notices"  of  the  Astronomical  Society  of  London,  for  March  14,  1856, 
vol.xvi,  p.  139. 


Prof.  Chxutier  on  recent  Researches  relating  to  NebultB.     103 

)f  that  year,  and  published  in  the  "  Monthly  Notices,"  vol.  xvii, 
pp.  225^230.' 

Struye  begins  by  pointing  out  the  change  in  the  brilliancy  of 
lifferent  small  stars  situated  in  the  nebula  of  Orion,  a  variation 
irhich  he  has  shown  either  by  comparison  of  his  observations 
irith  those  of  other  astronomers,  or  in  the  progress  even  of  his 
>wn  observations. 

"  The  existence,"  says  Struve,  "  of  so  many  variable  stars  in 
30  small  a  space  of  the  central  part  of  the  most  curious  nebula 
in  the  heavens,  would  naturally  lead  us  to  suppose  that  these 
phenomena  are  intimately  connected  with  the  mysterious  nature 
of  this  body. .  . .  Admitting  that  the  rapid  changes  of  liffht  ob- 
served in  these  small  stars,  either  in  the  region  called  Suygena 
or  in  that  called  Subnebulosa,  may  be  connected  with  the  nature 
of  the  nebula,  one  would  expect  in  like  manner  to  observe  chan- 
ges in  the  appearances  of  the  nebula  and  in  the  distribution  of 
the  nebulous  matter.  But  observations  of  this  kind  are  subject 
to  so  many  illusions,  that  one  cannot  be  too  careful  in  reffara  to 
the  conclusions  which  he  draws  from  them.  I  do  not  oelieve 
that  the  view  ordinarily  taken  by  astronomers  in  regard  to  re- 
searches of  this  kind,  to  wit,  the  comparison  of  graphic  repre- 
sentations made  at  different  epochs  by  different  observers,  can 
ever  lead  to  results  which  can  be  regarded  as  certain.  The  op- 
tical power  of  the  telescope,  the  transparency  of  the  atmosphere, 
(varying  at  different  stations),  the  peculiarities  of  the  eye  of  the 
observer,  the  degree  of  skill  and  experience  in  graphic  represent- 
ations of  this  sort,  all  this  added  to  the  influence  of  the  imagin- 
ation of  the  observer,  form  obstacles  which  will  always  be  diffi- 
cult to  overcome  in  processes  of  this  kind.  It  may  be  possible 
perhaps  by  pursuing  this  method  for  centuries  to  discover  the 
existence  of  progressive  changes,  but  it  will  never  be  possible  to 
demonstrate  in  this  manner  those  changes  which  take  place  in 
short  intA*vals  of  time.  But  the  rapid  variations  of  light  in  the 
stars  require  us  to  give  attention  to  similar  changes,  perhaps  pe- 
riodic, in  the  appearances  of  the  nebulous  matter.  It  is  tnus  to 
rapid  changes  of  this  kind  that  we  ought  especiallv  to  direct  our 
attention,  and  we  shall  be  better  able  to  prove  their  existence 
by  comparative  observations  upon  the  degree  of  light  and  the 
forms  ot  some  prominent  portions  of  the  nebula,  than  by  repre- 
senting it  as  a  whole.  It  is  in  this  way  that  I  have  endeavored 
to  proceed  the  past  winter,  and  at  different  points  I  have  had  a 
strong  impression  that  considerable  changes  occurred  during  the 
short  period  of  my  observations.  ...  I  do  not  allow  myself,  in 

'  I  have  had  oocosioQ  to  mention  the  labors  of  Struve  in  an  article  upon  the  Btare 
of  Tariable  brightness,  published  in  the  Bibliothhqtte  Univertelle^  for  September  and 
October,  1857,  {Archive$,  tome  zzzvi,  p.  6  and  89).  M.  Otto  Struve  lias  recently 
tooceeded  his  father  as  director  of  the  great  Russian  Observatory  of  Pulkova. 
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the  meanwhfle,  to  icgud  dme  m  poatm  ftcte  vntil  diej  km 
been  coffrobonted,  especiallj  br  obaeiiqi  loeafeed  in  noninvp 
Me  dtmateB  and  proVided  with  opiied  Wffpantmm  ■nlBrirat  fir 
the  paipose.^' 

Strove  describes  in  detail  four  puts  of  the  nebula  of  Orioi 
where  he  has  most  distioctlT  obserml,  within  the  interrd  oft 
few  moothsy  changes  of  form  or  of  the  intennty  of  li^t»^  Ik 
first  is  a  bay,  which  extends  fiom  the  strait  of  Le  Oemlii  ia  Ai 
direction  c^  a  trapesiani  of  slars  sitoated  towards  the  middb  rf 
the  nebaUL  This  baj  q>peared  to  him  aometimeB  whoDj  «k 
scared,  like  the  strut,  sometimes  fall  of  neboksitj,  and  Mttli 
inferior  in  brilliancy  to  the  neighboring  portiona  ci  the  inoB 
of  Huygem,  Dr.  Lamont  first  nuW||^  ^^  ^^^Tt  wUdi  mI 
never  tieen  seen  by  Sir  J.  HerscheL    The  seoondT  is  a 


bridge  which  crosses  the  SinvM  MagnvM^  with  a  pomt  of  Ii|^ 
concentrated  towards  its  middle.  Strave  has  seen  it  in  vialK 
sometimes  as  Herschel  and  sometimes  as  li^KXinoff  TepraseaM 
it,  with  more  concentration  of  light,  bat  always  moch  dqA 
extended  than  these  two  astronomers  have  drawn  it|  and  voj 
mnch  diminishing  the  soathern  limit  of  the  great  strait  Imf 
mont  has  represented  it  only  with  very  feeble  traces^  and  Boal 
has  never  seen  it  at  all.*  ^e  third  is  a  nebaloaity  sorroud' 
ing  star  75  of  HerscHel's  catalogue,  and  which  appesied  to 
Struve  to  be  subject  to  great  chan^  of  brilliancy.  Thefomtk 
part  is  a  sort  of  straight  canal^  joining  in  a  right  line  the  daik 
space  situated  around  the  stars  76,  80  and  84  of  Herachel's  cati- 
logue,  with  the  northern  border  of  the  Siniu  Magnus  near  Ao 
exterior  limit  of  the  bridge  mentioned  above.  The  canal,  wbiok 
had  never  been  represented  by  any  other  observer,  was  distinedy 
seen  by  Struve,  March  24ih,  1867,  although  on  other  oocasioQi 
he  did  not  perceive  the  least  trace  of  it 

This  astronomer  adds,  in  closing  his  communicatioiL  that  As 
general  impression  produced  by  his  observations  is,^that  As 
principal  parts  of  the  central  portion  of  the  nebula  of  Orion  sie 
m  a  state  of  continual  chanse  of  brilliancy.  In  those  psrti 
where  the  images  were  most  distinct  their  appearances  did  not 

*  The  memoir  of  Struye  upon  this  subject  has  been  pablisbed,  I  think,  in  tbs  mo- 
ond  Yolume  of  a  journal  entitled,  MHanaet  MathhnatiaueM  H  Attronomiguti, 

*  We  must,  in  the  interest  of  truth,  dissent  from  this  assertion — that  the  bridlgs 
oyer  the  Sinui  Moffnut  "  has  not  been  seen  by  Bond  at  all."  The  assertion  rests  ca 
no  evidence  excepting  its  partial  omission  in  the  published  engrayings  of  VioL 
W.  C.  Bond. 

We  are  authorized  to  say  that  this  feature  may  be  distinctly  recognised  in  no  ka 
than^vtf  original  Hketches  made  by  him  on  as  many  different  <£ites  in  1S47  and  IM 
provioufl  to  the  publication  of  the  engraving,  as  well  as  on  the  yery  '  copy '  from 
which  the  plate  was  engrayed — it  occurs  also  in  several  drawings  made  mote  it* 
cently. — Eos.  Am.  Jour,  <8ct. 
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seem  to  him  to  be  entirely  uniform  on  different  nights.  These 
changes  in  the  degree  of  light  could  only  be  perceived,  however, 
in  a  great  number  of  cases,  with  instruments  of  considerable  op- 
tical power,  and  he  did  not  think  they  could  be  seen  with  achro- 
matic telescopes  of  less  than  ten  inches  aperture,  except  in  very 
&vorable  states  of  the  atmosphere. 

Vol.  xxi  of  the  '' MontJUy  Notices''  contains  (pp.  208-207)  an 
analysis  of  another  memoir  in  relation  to  the  same  nebula.  It 
was  communicated  to  the  Astronomical  Society  May  10,  1861, 
by  Prof.  George  P.  Bond,  who  has  succeeded  his  father  as  direc- 
tor of  the  Observatory  of  Harvard  College,  at  Cambridge,  Mass., 
and  it  is  entitled, — **  On  the  Spiral  Structure  of  the  Great  Ndmla 
of  Orionr 

Mr.  Bond  (the  father)  remarked,  in  a  memoir  published  in  1848, 
that  the  light  of  this  nebula  had  a  tendency  to  radiate  on  the 
southerly  side,  separating  near  the  trapezium  from  the  star  situ- 
ated near  its  midale.  In  1857,  Mr.  G.  P.  Bond  undertook  the 
formation  of  a  catalogue  of  stars  comprised  within  a  square  of  40 
minutes  of  a  degree  on  each  side,  having  6  of  Orion  as  its  center. 
He  has  selected  121  brilliant  stars  as  points  by  which  to  deter- 
mine the  positions  of  those  stars  which  are  smaller  and  generally 
have  too  feeble  a  light  to  be  visible  when  the  micrometer  wires 
are  strongly  illuminated.  He  has  first  placed  in  one  chart  262 
stars  and  has  divided  the  surface  of  the  same  into  four  sheets,  so 
oonstructed  as  to  be  united  into  one.  The  form  and  arrange- 
ment of  the  elongated  luminous  clusters,  alternating  with  spaces 
more  or  less  obscure,  emanating  from  the  vicinity  of  the  trape- 
zium, have  been  determined  by  two  independent  processes,  the 
nebula  having  been  first  sketched  as  a  bright  object  upon  a  dark 
ground,  and  afterwards  as  a  dark  object  upon  a  white  ground. 

I  cannot  here  enter  into  the  descriptive  details  given  in  the 
analysis  of  the  memoir  of  Mr.  Bond.  I  therefore  confine  myself 
to  stating  his  conclusion  that  the  general  appearance  of  the 
greater  part  of  the  nebula  of  Orion  is  an  assemblage  of  tufts  or 
;>urvilinear  pencils  of  luminous  matter,  emanating  from  brilliant 
tnasses  adjoming  the  trapezium,  and  extending  towards  the  south 
on  each  side  of  an  axis  passing  by  the  summit  of  the  region 
called  Huygens,  and  having  an  angle  of  position  of  about  180°. 
He  has  distinctly  traced  a  score  of  these  circumvolutions,  while 
others,  producing  the  same  impression,  are  too  feeble  or  too  com- 
plicated to  be  accurately  described.  It  is  thus  possible,  accord- 
ing to  Mr.  Bond,  to  classify  the  nebula  of  Orion  among  the  sj)i- 
ral  nebul»  which  were  first  described  by  Lord  Kosse  by  the  aid 
>f  his  great  reflecting  telescope.  The  nebula*  No.  51  of  Mes- 
rier's  catalogue  was  the  first  m  which  this  spiral  arrangement^ 
Bvhich  had  escaped  the  attention  of  the  two  Herschels,  was  dia- 
covered. 

AM.  JouB,  ScL-^EooND  Semieb,  Vol.  XXXV,  No. !(».— ^4». ^^^^^ 
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Mr.  Bond  has  observed,  in  a  great  number  of  cases,  thit 
masses  of  nebulous  matter  are  associated  with  stars,  freqaentlf 
in  the  form  of  small  tufls  extending  from  the  south  side,  m  \ 
cites  two  remarkable  cases  where  there  was  a  deficiency  of  lu- 
minous matter  near  very  brilliant  stars;  the  first  was  attached 
to  the  trapezium  itself,  the  dark  center  of  which  had  been  no* 
ticed  by  many  observers,  and  the  other  was  attached  to  the  stir 
Iota  of  Orion.  These  peculiarities  appear  to  Mr.  Bond  to  fiiTor 
the  supposition  of  a  physical  union  of  the  stars  with  the  nebuU. 
The  existence  of  an  arrangement  of  the  parts  which  compose  it 
in  the  form  of  a  spiral  accords  with  the  idea  of  a  stellar  constita- 
tion :  for  among  the  objects  which  present  this  peculiarity  of 
form  are  found  not  only  nebulie  resolvable  into  stars  but  masses 
of  stars  properly  so  called,  such  for  example  as  the  great  mass 
of  stars  of  the  constellation  Hercules,  where  the  exterior  Stan 
evidently  have  a  curvilinear  arrangement* 

Other  facts  in  relation  to  nebuloe. — In  1860,  Norman  Pogsoo, 
while  at  the  Observatory  of  Dr.  Lee,  at  Hartwell,  noti^  a 
change  in  the  nebula,  or  mass  of  stars.  No.  80  of  the  catalogue 
of  Messier,  situated  in  the  constellation  of  the  Scorpion,  and 
very  near  a  pair  of  variable  stars,  R  and  S  of  the  Scorpion, 
which  had  been  studied  by  Ghacornac  since  1853.  On  the  9di 
of  May  this  nebula  had  its  ordinary  aspect  without  any  atellsr 
appearance,  and  on  the  28th  of  the  same  month  Pogson  saw  a 
star  of  the  7th  or  8th  magnitude  which  was  also  observed,  Maj 
21st,  at  Kcinigsberg,  by  Messrs.  Luther  and  Auwers,  who  esti- 
mated it  above  the  7th  magnitude.  On  the  10th  of  June  fid- 
lowing,  with  a  magnifying  power  of  66,  the  stellar  appearanoe 
had.  very  nearly  disappeared,  but  the  nebula  was  much  orighter 
than  usual,  with  a  well  marked  central  condensation.  Pogsoa 
did  not  think  it  possible  to  attribute  this  variation  to  a  change 
in  the  nebula  itself,  but  he  regarded  it  as  singular  that  a  net 
variable  star,  the  third  comprised  in  the  same  field  of  view, 
should  be  found  situated  exactly  between  the  earth  and  this  ^ 
nebula.  This  observation  was  published  on  page  32  of  vd 
xxi  of  the  "  Mbnt/ily  Nbticesy 

Quite  recently  Ghacornac  has  observed,  with  the  great  tele- 
scope of  Foucault,  furnished  with  a  mirror  of  silvered  glass,  and 
adapted  to  high  magnifying  powers,  the  annular  nebula  of  Lyn, 
and  he  has  shown  that  it  may  be  resolved  into  a  mass  oif 
very  small  stars,  exceedingly  near  to  each  other,  the  more  bril- 
liant occupying  the  extremities  of  the  smaller  diameter.    This 

*  Prof.  O.  P.  Bond  ban  now  the  means  of  publishing  a  complete  account  of  tlw  1 

Observations  made  on  the  Nebula  of  Orion  for  fourteen  years  past  with  the  grN^  ^ 

refractor  at  Cambridge,  and  hopes  soon  to  set  about  it.    The  comparisons  of  tbe  3 

data  can  hardly  fail  to  be  interesting  and  to  bring  something  new  to  light   Itsspinl  ^ 

structure  has  been  seen  by  Prof.  Bond,  in  perfect  distinctness,  with  the  great  CUHe  ] 

object-glasB  of  18^  locbes  aperture. — Em.  Am.  Jour,  Sci.  ^ 
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nebulay  which  was  examined  for  many  nights,  presented  to  him 
the  appearance  of  a  hollow  cylinder,  seen  in  a  direction  very 
nearly  parallel  to  its  axis.  Its  centre,  as  Lord  Bosse  described 
it^  is  veiled  by  a  curtain  of  nebulous  matter,  which  is  resolved 
into  a  thin  stratum  of  small  stars.  Chacornac  adds,  in  his  com- 
munication upon  this  subject  to  Dr.  Peters,  under  date  of  Paris, 
June  9th,  1862,  published  in  No.  1868  of  the  ^^Aatronomiscke 
Nachrichten"  that  when  the  eye  is  protected  from  all  extraneous 
light  the  scintillation  of  this  multitude  of  luminous  points,  oc- 
cupying a  great  portion  of  the  surface  of  the  retina,  produces  a 
very  curious  vertigo. 

I  pass  now  to  the  labors  of  M.  d'Arrest  upon  the  nebulae. 
This  astronomer  directed  his  attention  to  this  subject  while  he 
was  connected  with  the  Observatory  of  Leipsic,  and  he  published 
in  1857,  in  the  collection  of  memoirs  of  the  Eoyal  Society  of 
Saxony,  the  results  of  his  observations  upon  280  nebulas,  made 
with  a  biannular  micrometer  of  Fraunhofer's  construction  applied 
to  a  telescope  having  an  aperture  of  52  lines  and  a  focal  length 
of  6  feet.  Prof  d'Arrest  is  the  acting  director  of  the  Observa- 
tory of  Copenhagen,  and  has  continued,  since  September,  1861, 
kis  observations  of  nebulae,  with  an  achromatic  telescope  of  11 
inches  aperture  and  a  focal  length  of  16  feet,  and  with  a  power 
estimated  to  be  intermediate  between  Ilejrschers  20  feet  reflector 
and  the  telescope  of  the  same  kind  with  which  Lassell  also  ob- 
served the  nebulae  from  1852  to  1854.  The  telescope  of  Copen- 
hagen has  enabled  d'Arrest  not  only  to  recognize  all  the  nebulae 
of  Herschel,  but  to  discover  more  than  a  hundred  new  ones 
among  776  observed  in  8  months.  He  has  also  been  able  to  see, 
with  some  difficulty,  certain  nebulae  described  by  Lassell. 

D'Arrest,  making  his  observations  alone,  soon  perceived  that 
he  could  make  but  little  comparison  of  observations  on  celestial 
objects  of  feeble  light,  with  the  microscopic  readings  of  the  cir- 
cles of  his  instrument.  The  result  is  that  his  new  catalogue  does 
not  give  with  all  possible  accuracy  the  absolute  position  of  each 
object  upon  the  celestial  sphere.  The  position  is  only  given  to  a 
minute  of  a  degree  in  rignt  ascension  and  declination;  but  the 
nebulae  are  very  carefully  compared  with  the  small  stars  near 
them,  by  means  of  annular  and  wire-micrometers.  It  will  thus  be 
a  good  means  of  recognizing  exactly  their  proper  movements 
relative  to  those  stars,  which  was  the  principal  object  of  the  re^ 
searches  of  d'Arrest.  This  astronomer  has  published  in  No.  1366 
of  the  "  Astronomische  Nachrichien!^  an  interesting  notice  of  his 
latest  researches,  dated  May  20th,  1862,  from  which  I  shall  ex- 
tract some  details  tending  to  complete  those  given  above. 

Variation  of  Vie  brilliancy  of  Vie  nebulce, — M.  d'Arrest  admits, 
upon  the  basis  of  the  great  work  of  Argelander  who  has  made 
a  new  catalogue  of  stars,  that  among  60,000  stars  already  well 
known  there  is  but  a  verj  amall  number  whose  light,  vanea  ^xv 
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odically,  and  he  thinks  it  is  now  possible,  though  with  less  (» 
taintj,  to  affirm  that  the  same  is  true  of  nebulas. 

Sir  W.  Herschel  has  divided  ^e  nebolsd  into  three  dsmm 
according  to  the  degree  of  light  D' Arrest  has  found  a  (pot 
number  of  cases  where  nebulae,  such  as  had  been  first  dasnfled 
by  Herschel,  ought  now  to  be  aisplaced  one  or  even  two  unili 
in  the  classification.  The  latter  cause  has  changed,  in  the  coons 
of  a  number  of  years,  many  of  his  own  estimates  of  the  magai- 
tude  of  nebulae.  But,  in  view  of  the  great  diyersity  of  atmo- 
spheric influences  in  moist  climates,  for  observations  of  this  kind, 
<r  Arrest  agrees  with  Otto  Struve  that  it  is  not  possible  to  he  lO 
confident  in  regard  to  conclusions  deduced  uom  variations  of 
this  kind.  Meanwhile  he  states  a  small  number  of  cases  when 
he  has  been  able  to  show  some  positive  variation. 

The  first  case  of  this  kind  is  one  deduced  from  observation 
of  Struve  upon  the  nebula  of  Orion  which  I  have  mentioiNd 
above.  The  observations  upon  this  nebula  recently  made  lij 
d'Arrest,  and  frequently  repeated,  with  his  great  telescope,  ot 
favorable  nights,  have  confirmed  those  of  Struve,  especially  thou 
relating  to  the  bridge  upon  the  '*  Sinus  Magnus"  which  has  been 
frequently  visible  at  Copenhagen  the  past  winter,  (1861-2,)  uA 
it  has  appeared  just  as  it  was  aescribea  by  Lassell. 

The  second  case  of  well  marked  variation  is  the  almost  total 
disappearance  of  a  small  and  feeble  nebula  discovered  by  Hind, 
Oct.  11th,  1852,  in  the  constellation  Taurus,  recognized  by  other 
astronomers  and  easily  discernable,  at  the  commencement  of 
1856,  with  a  telescope  of  6  feet  focal  distance.  Two  years  later 
it  was  seen  with  great  difficulty  in  the  heliometer  of  the  obaemr 
tory  of  Konigsberg.  It  was  invisible  Oct  8d,  1861,  with  An 
great  telescope  of  Copenhagen.  Cbaeomac  with  the  new  tele* 
scope  of  Foucault,  and  Lassell  at  Malta,  with  his  reflecting  tele- 
scope of  4  feet  diameter,  vainly  sought  it  in  1862,  although  it 
has  been  seen  with  the  great  achromatic  telescope  o(  Pulkova. 

One  curious  circumstance  connected  with  the  great  diminatioa 
of  the  brightness  of  this  nebula  is  that  this  diminution  was 
coincident  with  that  of  a  small  star  almost  in  contact  with  the 
nebula.  Argelander  in  1852  estimated  the  brightness  of  this 
star  at  9*4.  Its  magnitude  was  no  more  than  the  10th  in  1858, 
the  11th  in  1661  and  only  the  13th  or  14th  magnitude  in  Feb- 
ruary, 1862. 

Sir  John  Hersehei  thought  that  he  lately  found  another  ex- 
ample of  the  disappearance  of  a  nebula,  not  seeing  inscribed  in 
the  first  catalogue  of  d*  Arrest  a  very  feeble  nebula  described  by 
Sir  W.  Herschel  near  two  others  in  the  Hair  of  Bernioa  But 
Chacornac  with  the  aid  of  the  telescope  of  Foucault  proved  that 
this  feeble  nebula  was  still  visible,  and  d^  Arrest  has  also  observed 
it  with  his  great  telescope.  This  astronomer  mentions  also  a 
^mall  number  of  cases  where  there  may  have  been  a  variation  of 
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brightness  and  even  a  disappearance  of  nebulae,  but  these  cases 
are  not  as  well  authenticated  as  that  of  Hind. 

JDouble  Nebuke. — Sir  John  Herschel  has  remarked,  in  his 
great  memoir  upon  nebulae  published  in  the  Philosophical  TranS' 
actioTis  for  1883,  p.  802,  that  the  number  of  nebulae  physically 
connected  with  others  is  much  more  considerable,  in  proportion 
to  the  total  number  of  nebulae,,  than  is  the  number  of  double 
stars  among  the  fixed  stars.*  Assuming  a  mutual  distance  of  6 
minutes  of  a  degree  as  the  greatest  distance  of  double  nebulae, 
d' Arrest  has  already  computed  about  50  comprised  within  this 
limit,  and  he  has  estimated  that  there  may  be  two  or  three  hun- 
dred in  a  total  number  of  about  8000  nebulae  in  that  part  of  the 
heavens  visible  to  us.*  This  considerable  proportion  of  double 
nebulae,  it  is  proper  to  presume,  have  a  real  connection  in  these 
groups,  and  their  appearance  confirmed  this  idea,  particularly 
in  the  case  where  we  see  rare  forms  presented  at  once  in  two 
equal  examples.  Sir  William  Herschel  does  not  appear  to  have 
had  any  idea  of  this  physical  connection  between  nebulae,  but  Sir 
John  has  spoken  of  it  clearly  and  frequently.  There  can  be  little 
doubt  that  it  will  be  possible,  in  the  distant  future,  to  calculate 
the  orbits  of  double  nebulae. 

M.  d 'Arrest  mentions  some  particular  cases  of  nebulae  of  this 
sort,  one  of  which  is  triple.  He  recognized  it  only  when,  on 
comparing  the  distances  and  positions  of  two  nebulae,  of  the 
same  group,  observed  in  1785, 1827  and  1862,  he  found  sensible 
changes,  which  seemed  to  indicate  a  movement  of  revolution  of 
one  around  the  other.  This  particularly  interesting  nebula  is 
situated  in  109®  12'  of  right  ascension  and  29°  45'  of  northern 
declination.  Lassell  has  represented  it  in  No.  9  of  plate  xi, 
which  accompanied  his  memoir,  inserted  in  vol.  xxiii  of  the 
Transactions  (4to)  of  the  Astronomical  Society  of  London.  The 
two  components  are  very  distinct  although  their  mutual  distance 
is  actually  only  28  seconds  of  a  degree;  but  it  is  difficult  to  see 
them  when  the  wires  of  the  micrometer  are  illuminated. 

A  very  small  star  is  found  between  them,  exactly  at  the  same 
place  where  Lassell  found  it  ten  years  before.  M.  d* Arrest  will 
cite  hereafter  some  other  analogous  cases  of  change  in  the  rela- 
tive positions  of  double  nebulae,  when  his  work  upon  this  subject, 
now  in  progress,  is  completed.  He  does  not  infer  from  what  he 
has  yet  seen  that  he  has  found  any  of  these  groups  of  nebulae 
with  periods  of  revolution  so  short  as  those  which  have  been 
determined  for  some  of  the  double  stars. 

Finally  d' Arrest  describes  a  very  small  number. of  cases  where 

*  A  brief  analysb  of  these  valuable  researches  of  Sir  Joha  Herschel,  accompanied 
with  a  plate,  was  given  io  the  Bibliothhaue  UniverselU  for  June  and  July,  1884. 

^  M.  d'Arrest  has  quite  recently  published  in  No.  1869  of  the  '*A*ironomiach8 
yachriehtenj*  a  catalogue  of  the  positions  and  appearances  ot  ISC)  dovL\A«Tk^\i\«&A'^t 
the  heginnag'  of  J  861,  which  be  haa  already  recognized  and  ot  N(\ac^  %  ^qi»&  «s% 
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he  has  been  able,  by  comparing  a  nebula  with  some  small  stai 
near  it,  and  repeating  this  comparison  after  a  certain  time,  to 
show^  slight  differences  of  distance  or  of  position  which  migbt 
indicate  a  proper  motion  of  one  or  the  other  of  these  heavenlj 
bodies. 

I  liere  terminate  this  brief  review,  in  which  I  have  been  able 
to  give  only  a  hasty  glance  at  the  actual  labors  of  observen 
upon  one  of  the  more  difficult  and  less  advanced  portions  of 
astronomical  science. 

P.  S.  M.  d' Arrest  announces,  in  No.  1878  of  the  *'  Astronmar 
ische  Nachrichten"  tbat  he  has  recognized  in  the  constellatioa 
Taurus  the  existence  of  a  second  nebula  of  variable  brightoeA 
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I.    PHYSICS. 

I,  On  a  new  form  of  Spectroscope,  (from  a  letter  of  Dr.  Wowon 
QiBBs  to  B.  SiLLiMAN,  Jr.) — *' Messrs.  J.  and  W.  Grunow,  the  well  known 
opticians  of  this  city,  have  just  completed,  at  my  suggestion,  a  spectnxeope 
involving  a  new  principle  or  rather  one  for  the  first  time  applied  to  ioitn- 
ments  of  this  kind.  In  this  instrument  the  prism  of  flint  glass  has  a  re- 
fracting angle  of  only  37^ :  the  rays  which  diverge  from  the  slit  are  reit- 
dered  parallel  in  the  usual  manner  by  an  achromatic  lens  having  the  iKt 
in  its  principal  focus.  The  bundle  of  rays  then  falls  upon  the  first  BurCies 
of  the  prism  at  a  perpendicular  incidence,  and  of  course  makes  an  aDgia 
of  37^  with  the  second  surface.  Under  these  circumstances  the  refraction 
takes  place  at  an  angle  so  near  the  limiting  angle  that  the  refracted  raji 
emerge  nearly  parallel  to  the  second  surface  of  the  prism.  The  amonnt 
of  dispersion  produced  in  this  manner  is  very  great,  while  the  loss  of  ligbt 
occasioned  by  reflection  at  the  first  surface  in  prisms  of  60°  placed  ii 
the  position  of  least  deviation,  is  avoided.  The  spectrum  thus  prodacet 
possesses  remarkable  intensity  and  the  dark  lines  are  seen  in  counties 
numbers  and  with  great  distinctness.  The  instrument  in  this  form  is  sal 
ficient  for  all  chemical  purposes,  but  it  is  so  constructed  as  to  permit  tb 
use  of  a  second  prism  by  which  the  length  of  the  spectrum  is  of  cours 
greatly  increased.  Though  the  telescopes  are  only  6  inches  in  lengtl 
with  a  magnifying  power  of  about  6,  the  spectrum  compares  very  advai 
tageously  with  that  of  a  largo  apparatus  with  telescopes  of  18  inches  foci 
length  and  1^  inches  aperture  and  a  prism  of  60°.  I  may  mention  tha 
the  centre  of  the  second  surface  of  the  prism  lies  in  the  vertical  axis  of  tb 
instrument,  and  also  that  in  a  prism  of  this  kind  the  refracted  rays  di 
verge  as  if  from  a  single  radiant  point,  which  is  not  the  case  with  prism 
of  the  ordinary  construction,  the  angular  dispersion  being  at  the  saro 
time  much  greater.  So  far  as  I  have  been  able  to  find,  this  form  of  prisn 
was  first  employed  by  Matthiessen.  In  a  lithographed  copy  of  Regnault' 
lectures  on  Optics  at  tlie  College  de  France  in  1848,  prisms  on  tlii 
principle  of  various  forms  are  figured  and  described,  together  with  th< 
apectra  produced.     These  last  exhibit  an  extraordinary  extension  of  thi 
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▼kAet  end  of  the  spectram.     A  MatthiesBen  prum  of  flint  glan  in  which 
tike  fint  Bnifaoe  is  concave,  so  as  to  admit  the  addition  of  a  double  con- 
Tex  lens  of  crown  glass,  appears  to  be  preferable  for  the  spectroscope,  in 
eoDieqoence  of  the  saving  of  light" 
New  York,  Nor.  28, 1862. 

II.  CHEMISTBY. 
1.  Gdebal  Chxmistrt. 

i.  On  the  preparation  of  Ozone. — ScHdNBsnr  has  given  a  method  of 
obtaining  ozone  (^0)  in  comparatively  large  quantities  and  with  great 
luality.  Chemically  pure,  finely  pulverized  hyperroanganate  of  potash  is 
to  be  dissolved  in  pure  sulphuric  acid  of  density  1*85  [HOjSOgJ,  so  that 
the  liquid  is  opaque  and  has  a  deep  olive-green  color.  The  solution  is  to 
)» introduced  into  a  fiask  with  two  necks,  arranged  in  such  a  manner  that 
fnely  pulverized  peroxyd  of  barium  may  be  introduced  at  pleasure  and 
the  gas  evolved  collected  over  water.  The  gas  obtained  in  this  manner 
possesses  all  the  properties  of  ozone  as  obtained  by  the  slow  oxydation 
of  phosphorus  or  by  electrolysis.  Taken  into  the  lungs  it  produces  con- 
traction of  the  chest  and  catarrh.  It  destroys  organic  coloring  matters 
with  the  greatest  energy  ;  burns  pyrogallic  acid  completely  to  carbonic 
acid  and  water;  does  not  combine  with  water  to  form  H02t  but  reduces 
peroxyd  of  hydrogen  to  water,  losing  its  smell  and  power  of  oxydation ; 
itoiydizes  lead,  silver  and  arsenic  in  the  cold ;  liberates  iodine  from  me- 
tallic iodids ;  oxydizes  the  protoxyds  of  lead  and  manganese  to  peroxyds ; 
ooDTerts  sulphids  into  sulphates,  and  changes  ferrocyanid  to  ferridcyanid 
of  potassium.  The  gas  thus  possesses  all  the  properties  of  ozone :  it  is 
however  only  a  mixture  of  a  small  quantity  of  ozone  with  a  large  quan- 
tity of  neutral  oxygen.  The  author  remarks  that  it  is  only  the  green 
solution  of  the  hypermanganate  which  yields  ozone  in  the  above  process. 
When  the  sulphuric  acid  is  so  dilute  as  to  give  a  red  solution  no  ozone  is 
erolved. 

BdTTOKR  claims  priority  in  the  discovery  of  the  above  method  of  pre- 
paring ozone.  He  recommends  a  mixture  of  two  parts  of  dry  hyperman- 
ganate of  potash  with  three  of  sulphuric  acid,  and  finds  that  the  addition 
of  peroxyd  of  barium  is  wholly  unnecessary,  as  the  mixture  slowly  evolves 
OKone  at  ordinary  temperatures.  Bottger  finds  this  mixture  one  of  the 
moat  powerful  oxydizing  agents  yet  known.  Ether,  alcohol  and  the 
etherial  oils  burst  into  fiarae  when  brought  into  contact  with  a  mere  trace, 
and  flowers  of  sulphur  are  instantly  converted  into  sulphuric  acid,  the 
action  being  attended  by  an  explosive  noise. — Journal  fur  Prakt.  Ckem^ 
B.  86,  p.  70  and  377.  w.  o. 

8.  On  the  alloiropic  form  of  Oxygen, —  Schonbein  has  further  endeav- 
ored to  strengthen  his  position  in  regard  to  the  existence  of  a  positive  and 
»  negative  oxygen,  -{-O  and   —  O,  by  the  following  facts.     Strips  of 

Kier  soaked  in  a  solution  of  sulphate  of  manganese  are  rapidly  rendered 
wn  by  —0  in  consequence  of  the  formation  of  peroxyd  of  manganese 
UnO^,  while  antozone  or  -f^O  produces  no  such  change,  but  on  the  con- 
trary bleaches  paper  rendered  brown  by  the  peroxyd.  This  is  easily 
proved  by  hanging  strips  of  darkened  paper  over  a  vessel  in  which  -f-O 
is  generated  by  the  action  of  sulphuric  acid  upon  peroxyd  of  barium. 
Hypermanganic  acid  is  rapidly  decolorized  by  -|-0  with  format^aiLi^ 
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rotoxyd  of  manganese,  which  may  then  be  conTeited  by  —  O  into  Mn 
n  place  of  sulpuate  of  manganese,  basio  aoetata  of  lead  may  be  t 
which  with  —  O  gives  Pb02  in  its  turn  reduced  by  +0  to  PbO  and  i 
tral  oxygen.  Chromic  acid  is  also  reduced  by  -|->0  to  Cr203.  The 
planation  of  these  facts,  according  to  Schonbein,  depends  upon  the  e] 
ence  of  —0  in  the  peroxyd  of  lead,  hypermanganate  of  potash, 
chromic  acid,  while  -|-*0  is  contained  in  the  peroxyds  of  barimn  . 
hydrogen.  The  union  of  equal  weights  of  -|-0  and  —0  gives  ordiiMUi 
neutral  oxygen.  This  view,  which  is  certainly  attractive  and  plansi 
appears  to  be  contradicted  by  several  facts.  Thus  peroxyd  of  hydrof 
HO21  oxydizes  acetate  of  lead  and  gives  PbOgi  which  with  exceM 
HO2  is  again  reduced,  while  neutral  oxygen  is  set  free.  Conoentn 
iodhydric  acid  is  also  decomposed  both  by  4~0  and  —  0  and  even 
neutral  oxygen,  though  slowly.  Schonbein  endeavors  to  explain  tl 
facts  by  assuming  that  the  different  forms  of  oxygen  may  pass  into  ft 
other  and  that  certain  substances  possess  the  power  of  producing  sod 
change.  According  to  this  view  acetate  of  lead,  protoxyda  of  iron  i 
manganese,  iodhydric  acid,  <fec.,  by  contact  convert  -|-*0  into  —  0, 1 
Schdnbein  accordingly  lays  down  the  principle  that  for  the  oxydation 
the  same  kind  of  matter  the  same  kind  of  oxygen  is  always  necessaiy 
Journal  fur  prakt.  Chemiej  86,  p.  30.  Chemischen  Centralblatt^  Na  ^ 
1862.  w.A 

4.  The  fundamental  properties  of  Oxygen  and  Hydrogen, — HeldtI 
published  a  pamphlet  with  the  above  title  in  which  the  views  of  Schl 
bein  as  to  the  allotropic  modification  of  oxygen  are  controverted.  1 
author's  principal  conclusions  are  as  follows : 

(I.)  There  are  no  such  modifications  of  oxygen  as  ozone  and  antoio 
Phosphorus  with  water  and  oxygen  yields  ordinary  peroxyd  of  hydroj 
H02»  and  a  gaseous  peroxyd  of  hydrogen  of  powerfully  oxydizing  p 
erties  which  is  mixed  in  variable  proportions  with  air  or  oxygen.  1 
presence  of  hydrogen  in  this  compound  may  be  proved  by  passing  1 
gas  through  a  per&ctly  dry  tube  lined  on  the  inside  with  a  delicate  oc 
ing  of  anhydrous  phosphoric  acid  and  heating  the  tube  in  one  place.  1 
acid  remains  unchanged  in  the  flame  but  deliquesces  behind  it.  1 
same  result  is  obtained  with  the  gas  produced  by  the  decompositioi 
peroxyd  of  barium  by  sulphuric  acid  and  which  Schonbein  terms  antozo 

(2.)  Pure  uncombined  oxygen  never  possesses  the  properties  of  th 
gases. 

(3.)  Powerfully  oxydizing  bodies  are  obtained  by  saturating  vari< 
liquid  or  gaseous  organic  compounds  with  oxygen.  They  obtain 
this  manner  the  properties  of  the  inorganic  su peroxyds.  Oil  of  turp 
tine,  oil  of  bitter  almonds,  <fec.,  are  of  this  class. 

(4.)  Other  oils  are  perfectly  indifferent  to  starch  and  iodid  of  potassi 
paper.     The  vapors  of  these  oils  cannot  serve  as  carriers  •f  oxygen. 

(5.)  Certain  oils  possess  the  property  of  bleaching  the  blue  reagi 
paper,  and  by  mixing  the  vapors  of  two  kinds  of  oil,  vapors  may  be 
tained  which  neither  bleach  blue  paper  nor  render  white  paper  blue. 

(6.)  In  cases  of  oxydation  by  means  of  oxygen  gas,  whether  in  1 
dark  or  in  sunlight,  the  oxygen  never  passes  first  into  another  or  act 
condition.    The  author  proved  that  air  which  had  been  employed 
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fdize  a  solution  of  sulphate  of  iron  bad  undergone  no  change  what- 
ir. 

(7.)  The  only  method  of  commnnicating  to  perfectly  dry  oxygen  a 
rher  activity  is  electrization.  Otherwise  oxygen  is  never  capable  of 
ting  iodine  free  from  iodid  of  potassium. 

(8.)  Atmospheric  air  almost  always  gives  a  more  or  less  distinct  reaction 
th  iodid  of  potassium  paper.  This  arises  from  various  causes  as  the 
noephere  is  a  reservoir  for  all  the  gaseous  substances  which  are  formed 
the  surface  of  the  earth.  The  reaction  is  always  produced  by  two 
posing  forces,  one  which  sets  the  iodine  free  and  another  which  com- 
lee  with  iodine  or  bleaches  the  blue  paper.  Among  the  former  we  may 
ention  nitrous  acid ;  among  the  latter,  various  hydrogen  compounds,  as 
S,  PH3,  Ac 

(9.)  Peroxyd  of  hydrogen  (of  Th6nard)  is  not  oxydized  water,  or,  as 
^hdnbein  assumes,  H0-|-(-|-'0)*  but  a  carrier  of  oxygen  of  which  all  the 
[ygen  may  be  transferred.  When  the  peroxyd  is  brought  in  contact 
iih  another  substance  which  has  an  attraction  for  oxygen  or  hydrogen, 
le  whole  quantity  is  resolved  with  oxygen  or  hydrogen,  either  of  which 
lay  combine  with  the  body  in  question,  so  that  the  peroxyd  may  act  as 
reducing  or  as  an  oxydizing  agent.  According  to  Heldt,  when  HOg 
Ad  PbOj  are  brought  in  contact,  the  oxygen  given  off  arises  exclusively 
rom  the  HO,  and  not  as  Schdnbein  maintains,  partly  from  PbOj  and 
Muily  from  HO^.  When  hydrate  of  baryta  and  peroxyd  of  hydrogen 
ire  brought  in  contact,  the  latter  simply  yields  half  its  oxygen  to  the 
bnner.  In  this  manner  the  author  endeavors  to  show  that  the  assump- 
ion  of  polarity  of  oxygen  is  unnecessary. — Die  fundamental  EigenBchaf- 
!«  des  Sauerstoffs  una  Wasserstoffa,  Experimental-untersuchungen  von 
Dr.  Wilhelm  iTeW/.— Quoted  in  Chemisckes  Central  Blatt,  No.  44, 1862. 

w.  o. 
5.  On  the  formation  of  nitrite  of  ammonium  from  water  and  atmo- 
pkerie  air  under  the  influence  of  heat. — The  readiness  with  which  a 
oiution  of  nitrite  of  ammonium  is  decomposed  into  water  and  nitrogen 
coording  to  the  equation  NH^O,  N03=2N-)-4HO,  is  familiar  to  all 
bemists.  Schonbein  has  succeeded  in  showing  that  water  and  nitrogen 
lay  be  made  to  recorabine  with  unexpected  facility  under  the  influence 
f  heat.  When  pure  water  is  dropped  into  a  platinum  crucible  heated 
^  80  high  a  temperature  that  the  water  evaporates  immediately  without 
issing  into  the  spheroidal  state  and  each  drop  is  allowed  to  evaporate 
efore  another  is  added,  it  will  be  found  that  the  water,  condensed  in  a  cold 
isk  held  over  the  crucible,  contains  distinct  traces  of  nitrite  of  ammonium. 
.  few  grammes,  acidulated  with  some  drops  of  dilute  sulphuric  acid,  com- 
lunicate  a  blue  color  to  iodid  of  potassium  and  starch.  The  reaction  is 
>metime8  more  and  sometimes  less  distinct,  and  the  substance  of  the  cru- 
ible  has  no  influence  whatever  on  the  result.  In  a  successful  experiment, 
le  addition  of  caustic  potash  evolves  ammonia  enough  to  tinge  curcuma- 
aper  distinctly  and  give  a  distinct  cloud  with  chlorhydric  acid  gas. 
^hen  a  large  copper  still  is  used  for  the  experiment,  the  water  collected 
)ntains  so  much  nitrite  as  to  give  distinct,  reactions,  not  only  with  the 
)did-8tarch  but  with  hypermanganate  of  potash,  which  is  decolorized. 
Am.  Jour.  8ci.— Second  Series,  Vol.  XXXV,  No.  103.— J ai?.,  18tta. 
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On  evapontioQ  to  Jryneaa  with  cniistio  potash,  a  re&idue  is  oblaitR^ 
which  poaseHM  mil  llie  properLiea  of  &  iiitnte.  De  Saussnre  long  Etnw 
showed  that  the  combustion  of  hydrogen  in  oijgen  mixed  ttiih  nitW' 
gen  produced  ammoaia  and  nitrous,  aoid  which  he  mistook  for  nitrie 
acid,  and  Schonbetn  in  1B43  showed  that  the  combustion  of  hydro- 
carbon jets,  &0.,  pmduced  Bonm  oxydising  agent,  the  nature  of  which  nt 
not  clearly  recognized  for  want  of  sufficiently  delicate  tests.  SchoDbeia 
nowahowB  that  the  combustion  of  charcoal,  fats,  illuminating  gasi!s,w«od, 
ooal  and  phoaphorus  produces  the  nitrite  in  detenninable  quandtivf.  A 
piece  of  phoaphorus  burnt  inside  of  a  bell  glass  which  siands  upon* 
]data  filled  with  water,  will  give,  after  a  few  repetitions  of  the  opemtioii, 
enough  ammonia  to  l>e  distinctly  recognized  by  means  of  caustic  putaiii. 
The  ilow  combustion  of  arsenic,  in  air  at  a  temperature  of  200°,  also  pm- 
duces  ammonia.  Sehonbein  attributes  the  formalion  of  nitrite  of  amim- 
nium  in  all  these  cases  to  the  heat  and  not  to  the  act  of  ooinbuMio*. 
The  importance  of  the  fitcts  pointed  out  by  Schunbein  in  explainine  llw 
occurrence  of  nitrite  nnd  nitrate  of  ammonium  in  the  atmosphere  will  bt 
<^viouB,  as  well  as  their  bearing  on  agricultural  chemistry. — Ann-iir 
Chmnit  vnd  Pkarm.,  cxxiv,  1. 

Prof.  Bottger  of  Frankfort,  claims  to  have  been  the  first  to  show  liT 
«n>eriment  as  well  or  to  announce  that  in  every  act  of  combustion  whicii 
takes  place  in  air,  nitrite  of  ammonium  is  formed.  (Poyff.  A«n,  cxrii, 
17s.)  An  experiment  of  Kolbe's  mny  also  be  mentjoned  in  this  coonw- 
tion.  This  chemist  found  that  when  hydrogen  is  burned  in  au  open  flaak 
of  oxygen  atanding  vertically,  a  reddish-yellow  gas  is  soon  formed,  irnl 
the  water  which  collects  in  the  flask  has  a  strong  acid  reaction  from  iba 
presence  of  nitric  acid. — (^nn.  dtr  Chtmie  und  Pharmadt,  cxix,  ITS.) 

w.  0. 

6.  On  a  new  tAode  of  dttecting  Ihe  preience  of  imall  quantitia  ^ pif 
oxyd  of  hydrogen. — When  a  solution  of  basic  acetate  of  lead  is  added  to 
water  containing  peroxyd  of  hydrogen,  a  portion  of  the  lead  is  converted 
into  peroiyd,  PbO^.  Suhonbein  has  based  upon  this  reaction  a  method 
of  detecting  the  presence  of  the  minutest  traces  of  peroxyd  of  hydrogen, 
which  consists  iini[>ly  in  adding  to  the  suspected  water  a  few  dropt  of 
basic  acetate  of  lead,  a  solution  of  iodid  of  potassium  starch  and  a  few 
drope  of  dilute  acetic  acid,  when  a  more  or  less  inteTi.ie  blue  color  makH 
its  appearance.  In  this  manner  it  is  easy  to  detect  tbo  presence  of  HO^ 
in  water  containing  only  one  three-millionth  part  of  its  weigbL — Journal 
fUrprakt.  ChtTnie,  hxxvi,  129.  w.  c. 

7,  On  the  meyethyUne  base*. — Wcurt  has  described  in  some  detail  the 
fbrmation  and  properties  of  the  remarkable  series  of  compounds  of  oxyd 
of  ethylene  and  ammonia  discovered  by  him  some  time  since.  Theso 
bases  are  formed  by  the  direct  union  of  oxyd  of  ethylene,  C^H^Oj,  with 
ammonia.  Their  basic  characters  are  perfectly  distinct  but  diminish  lA 
intensity  as  the  quantity  of  oiyd  of  ethylene  increases.  The  formulut/ 
the  compounds  in  question  are  as  follows: 

{C4H.OJ,.  NH,  (C.H^O,);,  NH, 

(C.H.Oa  ,,  NH,  (C.E.O.)„  NH, 

(C.hIo,).,  NH, 
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Ad  it  is  possible  that  bases  of  a  still  higher  order  exist  Wurtz  remarks 
hat  these  bases  caoDOt  be  reduced  to  or  derived  from  the  ammonia  type, 
rbence  it  follows  that  there  may  be,  among  the  neutral  bases  containing 
)xygenY  bodies  which  are  not  compound  ammonias,  that  is,  which  cannot 
>e  considered  as  derived  from  ammonia  by  substitution. — Comptes  Ren- 
2m,  )iii,  p.  338.  '  w.  a. 

8.  On  Acetylene, — Berthelot  has  found  that  when  graphite  is  intensely 
beated  by  means  of  the  galvanic  current  in  an  atmosphere  of  hydrogen, 
loetylene  is  formed  in  considerable  quantity.  The  same  result  is  obtained 
with  gas-carbon  and  with  purified  wood-charcoal,  though  in  this  last  case 
with  much  greater  difficulty,  perhaps  in  consequence  of  the  difficulty  of 
heating  the  very  porous  mass  to  the  requisite  high  temperature.  Carbon 
do68  not  combine  with  chlorine,  bromine,  or  iodine  under  the  circum- 
Btanees  in  which  acetylene  is  formed,  nor  can  pure  carbon  be  made  to 
combine  with  pure  nitrogen.  The  spark  of  Ruhmkorff ^s  apparatus  gives 
BO  acetylene  with  pure  carbon  and  hydrogen. — Comptes  Hendus^  liv, 
1042,  1070.  w.  o. 

9.  ^  a  new  series  of  compounds  containing  Boron. — Franklakd  has 
given  a  further  account  of  the  compounds  of  borpn  with  ethyl,  <fec.y 
already  noticed  in  this  Journal.  Boric  ethid,  B(G4Hg)3,  combines  with 
ammonia  with  great  energy  to  form  an  aromatic,  oily,  alkaline  liquid, 
which  has  the  formula  B(C4H5)3+NH3.  Boric  raethid,  B(C2H3)3  is 
formed  like  boric  ethid  by  acting  upon  boric  ether  with  zinc-methyl.  It  is 
I  colorless  gas  of  an  intolerably  irritating  and  pungent  odor:  its  density 
is  l'9dl37.  Under  a  pressure  of  three  atmospheres  at  a  temperature  of 
10^  C  it  condenses  to  a  transparent  colorless  liquid.  It  is  sparingly  sol- 
uble in  water  but  very  soluble  in  alcohol  and  ether.  In  air  it  takes  fire 
ipoDtaneousIy,  burning  with  a  bright  green  flame.  When  suddenly 
niixed  with  air  it  explodes  with  great  violence.  When  boric  ethid  or 
methid  is  allowed  to  escape  very  slowly  from  a  glass  tube  into  the  air, 
it  burns  with  a  lambent  blue  flame  invisible  in  daylight,  the  tem- 
perature of  which  is  so  low  that  the  finger  may  be  held  in  it  for  some 
time  without  inconvenience.  Boric  methid  combines  with  ammonia  to 
form  a  colorless  crystalline  body  having  the  formula  B(C4Hg)3-f*NH3. 
Caustic  potash,  soda,  lime  and  baryta. absorb  boric  methid,  forming  alka- 
line substances  soluble  in  water.  They  may  be  compared  to  borates  in 
which  three  equivalents  of  oxygen  are  replaced  by  three  of  methyl. — 
Ptqc,  Royal  Society,  vol.  xii,  123.  w.  o. 

1  Ahalttical  CHEMisraT. 

10.  Behavior  of  Magnesia  Salts  towards  Carbonate  of  Ammonia, — 
DiviRs  finds  that  the  statement,  common  in  treatises  on  analytical  chem- 
iitry,  is  incorrect,  that  carbonate  of  ammonia  precipitates  magnesia  salts 
imperfectly  or  not  at  all,  and  that  any  precipitate  formed,  may  be  redis- 
•olfed  by  chlorid  of  ammonium.    If  dilute  solutions  of  sulphate  of  magne- 
sia, chlorid  of  ammonium  and  carbonate  of  ammonia  be  mingled,  a  gran- 
ular precipitate  is  formed  in  ten  minutes  or  so;  the  less  time  being  required 
w  the  carbonate  is  in  greater  excess.    The  precipitate  thus  produced  is  the 
double  carbonate  of  ammonia  and  magnesia  NH^O  COj,  MgO  CO^,  4H0. 
"Hiis  salt  is  decomposed  by  a  little  water,  carbonate  of  ammonia  being 
dittolved,  and  carbonate  of  magnesia  remaining.    It  dissolves  coTXi^\^\i^^ 
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in  a  large  amaunt  of  water,  but,  if  the  tolulion  be  nenrty  saturHlML  il 
■hortlj  leta  fait  otiiboDnte  of  magne&ia.  In  Eolutions  of  eblorkl  of  Mnn*- 
nium  aod  (ulphnte  of  mnmonia.  it  is  very  tligblly  noluble.  Btid  is  almol 
totally  inaoluble  in  solutions  of  carbonate  of  aminoniti.  It  St,  tbmftn 
iaadmiMible  \a  employ  carbonate  of  ammonia  in  precipilsling  pboipbM 
of  magnesia-am  lut'iiirt,  as  Rose  has  [wintod  out  in  bis  TraiU.--Jiiv, 
ChtM.Soe^liliy,  1832,  p.  106.  s.  w.  j. 

11.  Ob  Aritmc  in  Sulphuric  Jeid.— Blokam  finds  that  all  coiDin««»l 
•ttlphurio  acid  contains  a  tmce  of  arsenic  which  cannot  be  separalid  bj 
boiling  with  hj-drocLloric  acid,  or  cblorid  of  potnssium,  nor  by  r«i«alM 
fraclional  distilliition,  either  alone  or  with  bichromate  or  permanganate  of 
potash. 

Bloxam  prepared  pure  Bulpburic  acid  from  sulphurous  Rcid,  strain,  inil 
nitric  oivd,  buL  only  when  Lbe  aulpburous  acid  was  eroired  from  crytul- 
Uwd  aulpbit«  of  soda  and  sulphuric  acid  at  a  low  lem)>erature.  slid  ni- 
trio  oxyd  from  nitre,  sulphate  of  iron,  and  dilute  sulpburic  auid  al  a  reij 
moderate  heat 

Bloiam  trawd  the  arsenic  of  oil  of  vitriol  to  the  sulphur,  being  able  W 
detect  it  in  the  Sidlian  sulphur  employed  in  the  tnanufaciure  of  lh« 
pureat  epeoimen  of  commercial  sulphuric  acid. — Jour.  Chrm.  Soc^  Feb. 
1862,  p.  52.  s.  w. ). 

12.  £ilimation  of  Lime. — Wickb  converts  oxalate  of  lime  into  sulphitt 
in  the  following  manner:  the  dry  oxalate  is  transferred  ton  plalinuin  cm- 
cible,  and  the  tiliur,  after  it  is  burned  by  itself,  is  added.  The  conienuof 
the  crucible  arc  trented  with  such  a  quantity  of  pure  concentrated  <ul- 
phuric  acid  that  the  mass  ii  entirely  saturated  with  it;  great  eicKS  l«- 
ing  avoided.  The.  (.Tucible  is  now  placed  on  tbe  sand  bath  until  the  Gnt 
action,  which  consists  in  a  moderate  swelling  of  tbe  mass  and  efferr* 
cence,  is  over.  Ni-xt,  (he  excess  of  sulphuric  acid  is  expelled  by  cnutioti*!; 
heating  over  h  smull  Aame  in  a  veotilaliug  hood;  finally,  tbe  residue  i( 
ignited,  and  the  sulphate  of  lime  is  weighed.  Wicke  found  this  in«tliod 
Uith  accurate  and  speedy  of  execution. — Seajteber^'i  Journal  fir  I/a^ 
virthtchqft,  1801.  p.  116.  s.  w.  J. 

13.  QuantHaiivt  diterminaiion  of  Slarch. — Staitb  has  been  eflimswJ 
hitherto  by  mechanical  sepHration,  by  fermentation  and  weighing  the  cu^ 
hooic  acid,  by  conversion  into  sugar  and  finding  the  amount  of  iIih  \tW 
by  means  of  Fcbling's  BtandHr<l  copper  solution,  or  finally  by  ditferenM- 
Of  these  methods  none  are  worthy  of  entire  confidence  in  tbe  majorilT  of 
drcurostancea.  Fcbling'a  method,  tbe  best  in  most  cases,  has  little  rxlu* 
as  usually  conducted,  since  the  more  delicate  forms  of  cellulose  pass  inu 
augar  by  digeeiion  with  acids,  while  tbe  insoluble  albuminoids  yield  both 
by  treatment  A^ith  acids  and  diastase,  substances  which  reduce  alkaline 
copper  solutions. 

Dr.  Dragendorff  of  the  Rostock  Laboratory  proceeds  with  starch  detf' 
minationa  as  fViUows :  the  pulverized  subslauce  after  dryiug  out  all  l<Tgn>- 
scopic  moisture  at  212°  is  digested  for  IS-.tO  hours  at  a  tetnperalure  d 
213°  in  10-lU  times  its  wpigbt  of  n  soliiiion  nf  5-0  pans  of  bulmte  o( 
potash  in  S4-96  parla  of  anhydrous  alcohol.  The  digestion  must  takt 
place  in  sealed  glass  tubes,  or  in  a  silver  vessel  which  admits  of  dotdng 
perfectly.    By  Uiis  treatment  the  albuminoid  aubstaaoea,  the  &ts^  tin 
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SQgar  and  dextrin  are  brought  into  such  a  condition  that  simple  washing 
with  alcohol  or  water  suffices  to  remove  them  completely.  The  chi^ 
part  <^  the  phosphoric  and  silicic  acids  is  likewise  rendered  soluble. 
Tbe  starch  grains  are  not  affected,  neither  does  the  cellulose  undergo  al- 
termtion,  either  qualitatively  or  Quantitatively.  In  fact  this  treatment 
aervea  excellently  to  isolate  starcn  grains  for  microscopic  investigations. 
Besides  starcli  and  cellulose  nothing  resists  the  action  of  alcoholic  potf^h 
save  portions  of  cuticle,  gum,  and  some  earthy  salts. 

When  the  digestion  is  finished,  it  is  advisable,  especially  in  case  the  sub- 
stance is  rich  in  fat,  to  bring  the  contents  of  the  tube  upon  a  filter  while 
still  hot,  as  otherwise  potash  salts  of  the  fat  acids  may  crystallize  out     It 
is  also  well  to  wash  immediately,  first,  with  hot  absolute  alcohol,  then,  with 
cold  alcohol  of  ordinary  strength,  and  finally,  with  cold  water  until  these 
•everal  solvents  remove  nothing  more.     In  the  analysis  of  matters  which 
contain  much  mucilage,  as  fiax  ieed,  the  washing  must  be  completed  with 
tlcohol  of  8-10  per  cent,  to  prevent  the  swelling  up  of  the  residue. 

The  filter  should  be  of  good  ordinary  (not  Swedish)  paper,  should  be 
washed  with  hydrochloric  acid  and  water,  dried  at  212**,  and  weighed. 
When  the  substance  is  completely  washed,  the  filter  and  its  contents  are 
dried,  first  at  120°  and  finally  at  212°.  The  loss  consists  of  albuminoids, 
fat,  sugar  and  a  part  of  the  salts  of  the  substance,  and  when  the  last 
three  are  separately  estimated,  it  may  serve  to  control  the  estimation,  by 
elementary  analysis,  of  the  albuminoids. 

The  filter  with  its  contents  is  now  reduced  to  powder  or  shreds,  and 
the  whole  is  heated  with  water  containing  6  per  cent  of  hydrochloric  acid 
BDtil  a  drop  of  the  liquid  no  longer  reacts  blue  with  iodine.    The  treat- 
ment with  potash  leaves  the  starch  grains  in  such  a  state  of  purity  from 
incrusting  matters,  that  their  conversion  into  dextrin  proceeds  with  great 
promptness  and  is  acccniplished  before  the  cellulose  begins  to  be  percepti- 
oly  acted  upon.   By  weighing  the  residue  that  remains  from  the  action  of 
hydrochloric  acid,  after  washing  and  drying,  the  amount  of  cellulose,  cork, 
ligoin,  gum  and  insoluble  mineral  matter  is  found.    By  subtracting  these 
from  the  weight  of  the  substance  after  exhaustion  with  potash,  the  quan- 
tity of  starch  is  learned  with  great  accuracy.     The  only  error  introduced 
by  this  method  lies  in  the  solution  of  some  saline  matters  by  the  acid. 
Ilie  quantity  is  however  so  small  as  rarely  to  be  appreciable.     If  needful, 
it  can  be  taken  into  account  by  evaporating  the  acid  solution  to  dryness, 
incinerating  and  weighing  the  residue.     By  warming  with  concentrated 
mtit  extract  at  132°,  the  starch  alone  is  taken  into  solution,  and  no  cor- 
rection is  needed  for  saline  matters.     If  it  is  wished  to  determine  the 
ngar  produced  by  the  transformation  of  the  starch,  a  weaker  acid  must 
of  course  be  employed.     In  case  of  mucilaginous  substances,  the  starch 
most  be  extracted  by  digestion  with  a  strong  solution  of  chlorid  of  sodi- 
um, to  which  the  requisite  quantity  of  chlorhydric  acid  has  been  added, 
and  the  residue  should  be  washed  with  water  to  which  some  alcohol  has 
been  added. — ffenmberff's  Journal  fur  Landwirthschaft^  1862,  p.  206. 

8.  w.  J. 
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III.    METALLITRGT, 


1,  MetaUurgy,  The  art  of  extracting  vtttalt  from  Iheir  ora.  wi 
adapting  them  lo  variove  purpoaet  of  manufacture ;  by  JoUK  PlM^ 
M.1J^  F.R.S^  LetluTer  ott  Mctailurgy  at  Iht  Govtmment  SehocI  of  JUim. 
8to,  pp.  69fi.  Murray.  Lontlon,  1861. — This  volume— (ifler  »  brief  inOv 
dupUon  on  certain  physical  properlJes  of  ihe  metals,  aud  some  genanl 
coDStderatioDS  en  iiii;Ullurg;ii»l  procesaes — trenU  in  a  moal  thorough  ud 
mailerly  manner  of  the  subject^  Futl,  Firt-Clay,  Copptr,  Zitir  and  Braik 
Dr.  Percy's  work  is  not  merely  a  critical  compilatiua  from  the  b«sl  m- 
thorites,  but  it  contains  a  very  large  amount  of  exceedingly  valuUs 
original  matter,  the  result  of  bis  own  investigations,  and  of  enperimegli 
made  under  his  direction  by  Messrs.  li  Smith,  Dick.  Spiller,  Tuokey  ssd 
otherv,  in  the  &lotHllurgiual  Laboratory  of  (he  Koyal  School  of  Mines.  In 
fiust,  so  far  as  our  own  knowledge  extends,  this  work  contains  more  rslut- 
ble  original  matter  than  any  other  treatise  on  General  Metallurgy  nbid 
haa  been  published  since  the  cla!«io  work  of  Karelen.  The  book  will  prDn 
of  great  aervioe  to  both  chemists  and  praotical  metallurgists.  It  it 
cbaracteriied  Ly  gre»t  clearness  and  accuracy  in  its  slalementa,  gi'ictg 
careful  reference  to  authorities  when  quoted,  exercising  a  discrimiusting 
criticism  when  n-.-edfnl,  and  nithal  a  frankness  in  deeding  with  unsit- 
tied  and  cjueetionable  points,  which  commands  the  respect  and  w)- 
fidence  of  the  reailer.  The  work  is  illustrated  by  more  than  one  liundred 
and  fifty  wood  engravings,  which  are  remarkable  for  their  great  acn- 
Tacy.  We  look  with  interest  for  the  second  and  final  volume,  and  invl 
that  it  will  soon  appear,  inasmuch  as  the  author  promisee  to  hare  it 
ready  for  publication  before  the  end  of  1662.  It  will  treat  of  the  wt- 
jects  Iron,  Lead,  Silver,  Gold,  Platinum,  Nickel,  Cobalt,  Arsenic,  liisaivili, 
Antimony,  Tin,  Mercury,  etc.  a.  j.  b. 

2.  Occurrence  of  trytlallized  Silicon  in  Pig-Iron. — Pi/)f.  Rosbi 
RiCBTKR  has  diauoverect  crystallized  silicon  in  a  specimen  of  crystalliied 
pig-iron  from  K  furnace  at  Gradaz  in  Camiola  (Austria).  Fragmen!iof 
the  iron  were  treated  with  dilute  chlorhydric  acid  until  all  evolutien  of 
gas  cea^ ;  the  residue  was  thrown  on  a  filter,  washed,  dried  und  ihes 
healed  in  n  platinum  crucible  in  a  stream  of  oxygen  gas  until  all  the  at- 
bon  and  iron  were  completely  oxydiied.  Theoxydized  residue  wni  boiled 
with  concentrateil  chlorhydric  acid,  and  afler  solution  of  the  oxyd  ofino 
there  remained  a  quantity  of  g^aphite-like  scales,  which,  examined  under 
the  microscope  had  a  perfect  metallic  lustre,  and  a  silver-white  oto. 
These  scales  remained  unchanged  when  heated  in  oxygen,  and  wer< 
unacted  upon  >vhen  treated  with  chlorhydric  and  nitric  acida :  heat«d 
with  nitre  and  carbonate  of  soda  the  scales  were  rapidly  oxydized,  and  on 
further  treatment  the  product  of  this  oxydation  proved  to  be  silicic  »aA. 
The  knowledge  of  the  occurrence  of  silicon  in  pig-iron  is  a  matter  of  im- 
portance for  tlie  ironmaster,  as  this  may  sometimes  be  the  caoee  of 
the  difficult  welding,  and  other  undesirable  properties  of  some  kinds  of 
iron.  For  this  crystallized  silicon  cannot  be  removed  by  the  ordinary 
process  of  puddling  ;  as  has  already  been  shown,  it  is  not  oxydized  eren 
when  heated  in  oxygen  gas.  To  remove  crystallized  silicon  from  iron  in 
the  puddling  process  it  would  be  necessary  to  add  soda,  or  perhaps  litharg* 
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in  order  to  separate  it — Berg.  u.  ffuttenm&annisches  Jahrhueh  der  k,  k. 
Jfonkm-Lehranstalten  zu  Leoban  und  Przibram,  xi,  289.  o.  j.  b. 

3.  Concentration  of  silver  in  lead  by  PattinsorCs  process. — ^The  Pattin- 
B6n  process  for  desiWerizing  lead  depends  upon  the  fact  that  an  alloy  of 
nlyer  and  lead  in  certain  amounts,  and  up  to  a  certain  proportion,  is  more 
fbsible  than  pure  lead,  or  lead  with  only  a  little  silver.  Prof.  Reich  of  Frei- 
berg has  made  a  series  of  experiments  to  ascertain  the  limit  to  which  the 
eoncentration  process  is  practicable.  He  finds  that  when  lead  contains 
abont  2^  pr.ct.  of  silver,  the  alloy  has  reached  its  lowest  fusibility,  and  conse- 

Snently  the  crystals  which  separate  on  cooling  have  the  same  richness  as 
le  remaining  fluid  metal  or  ^*  mother  liquor."  Reich  gives  the  follow- 
ing table,  .showing  the  progress  of  the  concentration  of  the  silver  in  the 
lead  in  his  experiments. 

Amoaai  of  sUrer  ia  Silver  in  tbn  Silver  in  the  flnid 

the  original  lead.  separated  crystal*.  mother  liqaor. 

•704  pr.  ct.  -390  -  -466  pr.  ct.  1-026  pr.  ct. 

•732  -318 --374  1-076 

•906  -410  — -680  1-460 

•988  -390- -024  1-630 

1-442  -682  1*922 

2-090  2011  2-260 

2116  1-728-2-216  2'248 

2-206  2-212  2-268 

•On  attempting  to  obtain  crystals  from  lead  containing  2*266  pr.  ct.  of 
silver,  the  crystals  separated  with  difficulty  giving  a  mean  amount  of 
2*264  pr.  ct.  of  silver,  while  the  remaining  mother  liquor  contained  2*292 
pr.ct,'  Two  experiments  made  to  determine  the  point  of  fusion  of  ar- 
gentiferous lead,  gave  with  a  mercury  thermometer  the  following  results: 
lead  with  0*0066  pr.  ct.  silver  fused  at  321®  C.  with  0*476  fused  at  309®  C. 
•-Jahrbuch  fur  den  Berg-  und  Hutten-Mann.    Freiberg,  1862,  p.  185. 

o.  J.  B. 

4,  On  the  desulphuration  of  iron  in  puddling, — The  inferior  quality 
of  bar-iron  obtained  from  the  puddling  of  pig-iron  reduced  from  iron  ores 
rich  in  sulphur,  or  even  from  good  ores  when  reduced  with  coal  contain- 
ing much  pyrites,  is  well  known  to  ironmasters,  and  many  methods  have 
been  devised  for  the  desulphuration  of  this  iron  in  the  puddling  process. 
Among  the  best  of  these  is  the  addition  of  binoxyd  of  manganese;  still 
this  is  liable  to  objection  as  it  is  infusible,  and  thus  prevents  its  becoming 
thoroughly  incorporated  with  the  iron ;  moreover,  commercial  oxyd  of 
manganese  often  contains  impurities  which  possibly  may  be  taken  up  by 
tbe  iron  in  the  puddling-process,  and  influence  unfavorably  the  quality  of 
bar-iroQ  produced.     This  subject  has  recently  been  studied  by  Prof, 
fiobert  Richter  of  Leoben  (Austria).     Richter  calls  to  mind  the  power- 
folly  oxydizing  effect  of  litharge  (oxyd  of  lead),  and  its  use  to  promote 
oxydation  in  many  metallurgical  processes.      On  experiment  he  finds 
that  litharge  will  not  only  remove  sulphur  in  the  puddling  process,  but, 
what  is  equally  important,  it  also  oxydizes  the  phosphorus  contained  in 
the  iron,  Uius  affording  a  most  simple  means  of  correcting  two  sources  of 
greatest  annoyance  to  the  ironmaster. 


190  Scientific  InteOigenee. 

The  experimetits  irere  mada  at  tho  forges  of  Coant  Donnenmiirlc  A 
Frsntschach  near  Wolfsbcrg  id  CAriDtbia,  with  pig-iron  which  conuiixi 
so  much  autphnr  Umt  it  vas  imposaible  to  make  it  into  puddled-bar.  The 
prooeM  of  puddling;  waa  undertaken  in  two  double  paddling-famMM 
arraoged  for  burning  wiwd.  Each  furnace  was  charged  with  7  cwtoi 
this  iron.  To  one  of  llie  furnaces  there  was  added  9  Ihe.  of  eutphid  d 
iron  and  i  lb.  of  phosphid  of  iron,  in  order  to  still  further  deteriorate  tha 
quality  of  the  product.  After  complete  fuoion,  8  lbs.  of  litharge  «» 
Mded  to  the  farnace  in  which  the  aulpbid  and  phosphtd  of  iron  had 
been  pliued,  and  on  thoroughly  mixing  this  with  the  charge,  the  ma 
commanced  to  boil  finely — the  litharge  being  deoxydixed  by  the  carbos. 
The  redocad  lead  waa  immediately  reoxydiied  by  the  atmosphere,  and  by 
subsequent  reduction  and  reoxydation  it  again  and  agfun  exercised  iU 
ozydiEing  inflaeoce  on  the  harmful  impurities  contained  in  the  irm. 
There  wM  soon  formed  nn  easily  fusible  slag  containing  oxyd  of  Itad, 
which  also  exercised  an  oxydixing  influence  upon  the  impuritie*  conttined 
in  the  iron,  while  at  the  same  lime  the  oxyds  thus  formed  united  with 
tlie  sIsLg.  After  an  hour  and  a  half  Irom  the  time  of  cbHrging,  ihe  in» 
was  made  into  bslh,  tbese  were  shingled,  and  without  difficulty  rolled  ivM 
puddled  bar.  In  the  other  furnace,  in  which  the  iron  was  puddled  ia 
the  usaal  manner,  it  was  two  and  a  half  hours  before  the  puddled  bills 
could  be  taken  out  of  the  furnace,  und,  notwithstanding  tbe  grentestcite 
was  exercised,  Uie^  crumbled  to  pieces  when  struck  with  the  hammtf. 
and  rolling  into  bnr  was  not  to  be  thought  of.  Besides  this,  the  lois^ 
weight  when  the  litharge  wiis  employed  was  but  1 1  per  ccD^  while  m 
puddling  this  iron  by  tlie  ordinary  process  the  loss  was  18  per  cent.  Vn 
puddled-bar  obtained  from  puddling  with  litharge  proved  Qeilher  hot 
or  cold  short,  and  was  of  eufficlentty  good  quality  to  be  forged  into  iron 
for  scythes.  A  reputition  of  tlie  experiments  gave  a  confirmation  oflboe 
results.  Richter  Adds,  that  in  some  inatanuea  the  u»e  of  metallic  lead  dm; 
perhaps  be  preferable  to  litharge. — B.  u.  ff.  Jahrlmch,  x,  503.     g.  j.  b. 

6.  On  the  amount  of  mangaiKie  in  some  varietin  of  iron. — It  is  w«ll 
known  that  iron  rt^duc^d  from  spathic  ore,  and  other  ores  containing  msn- 
ranese,  not  unfrequpnily  contains  a  considerable  percentage  of  mnnganest. 
.n  the  variety  of  pig-iron  called  by  the  Germans  SpUfffleisen  (minw- 
iron),  the  manganese  has  been  estimated  by  different  chemists  to  be  froin 
4  to  7  pr.  cL  In  1 660,  l>r.  K.  List  published  an  analysis  of  a  wbile-in» 
from  Rablinghausen,  made  from  a  mixture  of  ores  containing  from  20 
to  26  pr.  ct.  of  oxyd  of  mangiineee,  in  which  he  found  but  3-80  pr.  cL  of 
manganese.  As  tbe  ore  was  so  rich  in  manganese.  List  concluded  thit 
the  iron  obtained  from  its  reduction  must  contain  tbe  maximum  araoast 
of  manganese — that  iron  could  not  take  up  more  than  380  pr.  ct.  mnngs- 
nese,  and  that  the  earlier  analyses  giving  more  than  this  must  be  incor- 
rect {Polyleehniaches  Journal,  civ,  1 1 9!)  Prof,  Bicbler  of  Ijeoben  faA 
however,  reviewed  List's  results,  and  shows  that  the  differences  in  the 
manganese  oonteot  of  iron  smelted  at  different  furnaces,  or  at  difTerenl 
times  does  not  necessarily  depend  upon  the  quantity  of  this  substance  in 
the  ore,  but  upon  the  temperature  of  the  furnace,  and  the  relative  amount 
of  coal  used  in  the  reduction.  Tbe  higher  (be  temperature,  and  the  larger 
the  proportion  of  coal  in  the  charge,  the  greater  will  b«  the  relalifi 
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onnt  of  maDganese  reduced.  The  basic  or  acid  nature  of  the  slag  has 
3  an  important  influence  on  the  amount  of  the  reduced  manganese— it 
Asilj  reduced  from  a  basic  slag,  but  with  considerable  difficulty  from 
acid  slag.  Richter  gi?es  analyses  of  SpiegeUuen  from  Jauerburg  in 
rniola  and  Theresienthal  in  Bohemia : 

Jaaerbarg.  TheresienUwL 

Sulphur,  0-073  

Silicon,  1*902  2-732 

Manganese,  7*578  22*183 

CarlK)n,  ....  2*811 

The  extraordinary  amount  of  manganese  found  in  the  specimen  from 
eresienthal  so  influenced  the  properties  of  the  iron,  that  it  was  not 
ignetic,  and  had  not  the  power  to  throw  down  copper  from  a  solution 
chlorid  of  copper,  it  simply  reduced  it  to  sub-chlond. 
Richter  further  remarks  that  the  same  mass  of  iron  may  contain  more 
inganese  in  one  part  than  another,  this  is  due  to  the  tendency  man- 
nese  has  to  separate  from  the  fused  mass,  and  the  upper  portion  of  a 
Aff^  may  thus  contain  more  manganese  than  the  lower  portion. — B,  u. 
,  Jahrbuch^  xL  295.  a.  j.  b. 

\   AGRICULTURAL  CHEMISTRY  AND  VEGETABLE  PHYSIOLOGY. 

1.  Oh  the  Nature  of  the  Gas  produced  from  the  Decomposition  of  Car* 

iic  Acid  by  Leaves  exposed  to  the  Light  ;  by  M.  Boussinoault. — An 

cresting  paper  in  Ann.  Sci.  Nat.^  (Bot,),  4th  series,  xvi,  p.  1-27, 1862. 

ferring  to  the  history  of  discovery  in  respect  to  the  relations  of  plants 

the  atmosphere,  Boussingault  remarks,  that  Bonnet  first  took  notice 

the  emission  of  air  from   the  surface  of  leaves ;    Priestly  recognized 

s  air  to  be  oxygen ;  Ingenhous  showed  the  presence  of  light  to  be  ne- 

isary ;  and  Senebier  proved  that  the  oxygen  gas  eliminated  by  leaves 

der  the  light  of  the  sim  came  from  the  decomposition  of  carbonic  acid 

s.     Theodore  de  Saussure,  nearly  at  the  beginning  of  the  present  cen- 

y,  ascertained  the  fact,  (which  has  since  been  often  overlooked,)  that  the 

Inme  of  oxygen  gas  produced  was  not  quite  equal  to  that  of  carbonic 

d  decomposed;  and  also  that  nitrogen  gas  was  always  evolved,  to  an 

lonnt  about  equal  to  that  of  the  oxygen  gas  which  had  somehow  disap- 

ired.     He  supposed  that  this  nitrogen  came  from  the  substance  of  the 

int, — not  considering,  what  is  now  obvious,  that  the  substance  of  the 

lot  did  not  contain,  and  therefore  could  not  have  furnished,  any  thing 

e  this  quantity  of  nitrogen. 

Id  modern  times,  Daubeny  was  unable  to  obtain  from  leaves  oxygen 

»  free  from  azote;  and  Draper  states  that  he  found  the  astoni^^hing 

lount  of  from  22  to  49  per  cent  of  the  gas  emitted  from  the  leaves  of 

nus  tada  and  Poa  annua  to  bo  nitrogen.     The  first  step  towards  the 

cidation  of  the  matter  was  made  by  Cloez  and  Gratiolet,  who,  expos- 

^   the  leaves  of  a  common  Pond-we^jd  {Potamogeton  perfoliatus)  in 

ter  slightly  impregnated  with  carbonic  acid,  found  the  first  day  15*70 

'  cent  of  the  gas  eliminated  was  nitrogen;  the  second,   13*79;  the 

rd,  12-00;  the  fourth,  10*26;  the  fifth,  9*53;  tlie  sixth,  8-15;  l.\\f^^^- 

lb,  4*34  ;  the  vjghth,  2-00,     That  is,  the  oxygen  gaa  gTe'vv  Y^t«i  «Bi^ 
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purer,  exactly  oa  if  tLe  tuote  retained  in  the  tissues  of  tlie  plant,  or  inlW 
water,  was  grnduBlly  expelled  by  tbe  osygen.  Similar  ex  peri  men  it  vtn 
nude  by  BouBsingnult  in  1844,  u>iiGrmitig  tbeae  results;  aod  slu, 
Utar,  a  set  of  eomparalivo  experiments,  with  and  witliout  lenvcs,  whicfc 
confirmed  the  trutb  of  tbe  conjecture  as  to  the  source  of  most  of  the  ni- 
trogen.  Bui,  alter  all,  he  could  not  obtain  any  oxygen  gas  free  from 
azote. 

BottsaingauK  now  devised  n  new  method  of  proceeding,  by  wbicb  )» 
avoided  the  difficulty  about  extraneous  nitrogen,  tc  The  mesa  rvsolB 
of  26  experiments  (which  are  detJtiled  particularly  in  the  memoir),  m»i« 
wiU)  a  variety  of  plants,  are,  that  100  measures  of  carbonic  acid  gu, 
decomposed  by  foliage  under  the  light,  gave  97'2  of  oxygen  ga«;  ind 
that  I'll  of  azote  had  appeared  which,  from  the  plan  of  the  cipenmeDlt, 
contd  not  have  come  from  the  water,  nor  have  been  contained  in  llu  ; 
plant. 

At  this  point  Bou?singault  raised  the  question  whether  this  gas,  vbidi 
remained  after  the  absorption  of  the  oxygen  by  the  pyrogallate  and  ih^ 
carboaio  acid  by  potassa,  was  necessarily  and  really  nitrogen.  A  suite  of 
esperiniente,  devised  and  executed  in  this  view,  brought  out  tbe  iniereat- 
ing  result  that  the  supposed  azote,  which,  moreover,  corresponded  reit 
neatly  with  the  amount  of  oxygen  gas  that  had  disappeared,  was  onda 
carbon,  i  e.  carbonic  oxyd  I  There  is  also  a  little  protocarburet  of  hydra- 
gen.  So  "foliage  during  tbe  decomposition  of  carbonic  acid  does  bM 
really  emit  nitrogen  gas,  but  with  the  oxygen  gas  emits  some  oxjd  <t 
carbon  and  some  protocarburet  of  hydrogen,  and  these  combustible  gMM) 

like  th«  oxygen,  are  produced  only  under  the  light  of  the  sun Id  other 

terms,  to  keep  strictly  within  the  conditions  of  tbe  experiment,  iho* 
gaaee  constantly  accompany  the  oxygen  of  which  tbe  sun  determines  tli« 
production,  when  it  acta  upon  a  vegetable  submerged  in  water  impregis- 
ted  with  carbonic  acid."  Is  this  also  the  case  when  carbonic  acid  is  da- 
composed  by  foliage  in  the  air } 

Boussingault  concludes  bis  paper  with  the  remark,  that  the  esrlin 
obeerrers  looked  at  their  discoveries  rather  from  the  hygienic  than  tin 
physiological  point  of  view ;  that,  while  Priestly  announced  his  brilliul 
discovery  by  the  statement  that  plants  purity  the  air  vitiated  by  oombu- 
tion  or  by  the  respiration  of  animals,  it  is  curious  enough  that  a  centnfT 
afterwards  it  should  come  to  bo  demonstrated,  before  tbe  Academy  of 
Sciences,  that  probably  the  leaves  of  all  plants,  and  certainly  those  of 
aquatic  plants,  while  emitting  oxygen  gas  which  ameliorates  the  atmos- 
phere, also  emit  one  of  the  most  deleterious  of  known  gases,  carhoBic 
oiyd  !  He  closes  with  the  pregnant  and  natural  query,  whether  .the  uo- 
ItealtliiiieHs  of  marshy  districts  is  not  attributable,  at  least  in  part,  to  ths 
disengHgement  of  this  pernicious  gas  by  plants? 

We  add,  that  what  strikes  ua  with  most  surprise,  is  to  learn  that  if 
these  results  are  true,  the  vegetable  machinery  would  seem  to  work  sts 
loss,  and  with  a  real,  though  it  be  a  small,  waste  of  material !  When 
any  carbonic  acid  taken  into  the  leaves  posses  off  unchanged,  so  much 
work  is  not  done :  but  there  is  no  waste  or  loss  in  tbe  process  of  msEU- 
facture.  Bui,  looking  at  tbe  food  of  plants  and  their  products, — coinp«> 
ing  the  raw  material  with  the  manfaotared  article, — it  seema  appareet    ' 
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lihat  any  carbonic  acid  which  is  reduced  to  carbonic  oxyd,  and  given  off 
as  svcb,  is  so  much  loss  or  waste !  We  may  avoid  this  unwelcome  con- 
dosioD  by  the  supposition  that  the  carbonic  oxyd  and  carburet  of  hydro- 
gen are  products  of  the  decomposition  of  some  of  the  v^table  matter 
coetaaeous  with  vegetable  assimilation,  but  no  part  of  that  process  itself. 
This  is  the  more  probable,  since  it  cannot  reasonably  be  supposed  that 
carbonic  acid  supplied  to  the  foliage  is  resolved  into  oxygen  and  carbonic 
oxyd  aad  both  set  free, — which  seems  to  be  the  alternative.  a.  a. 

2.  Content  of  Starch  in  various  Seeds. — Dragendorff,  applying  the 
method  already  noticed,  (p.  116)  for  estimating  starch,  found  the  follow- 
mg  percentages,  which  are  interesting,  either  as  serving  to  compare  the 
resolts  of  his  method  with  those  obtained  by  others,  or  on  account  of 
mcluding  some  seeds  of  which  hitherto  no  analyses  have  been  attempted. 
Dragendorff  finds  that  in  the  seeds  of  colza  and  mustard  the  starch  does 
not  exist  in  the  form  of  grains ;  but  in  an  unorganized  condition  (form- 
hse  Starke  of  Schleiden).  In  the  seeds  of  the  Leguminosffi,  Dragendorff 
fiopposes  a  new  and  undescribed  carbohydrate  to  exist,  which  has  been 
confounded  with  starch  hitherto,  but  which,  unlike  starch,  is  soluble  in 
potash  solution. 


Wheat 

Wheat  flour,  .. 

Rje. 

Oats, 

Birley 

TSmothy  seed,  . 
Rice  (hulled), , . 

Peas, 

Beans  (white),  . 
CloTer  seed, . . 
Ftaxseed,  .... 
Mustard  teed,  . 
Colza  aeed,  .... 
Teltow  turuips,' 
Potatoes, 


Loss  by  drying. 


18-2 
158 
11-0 
11-9 
11-6 
12-6 
188 

5-0 
16-7 
10-8 

7-6 

8-6 

6-8 

dry  substance 
dry  substauce 


by   treat- 


Loss    DV 
ment  with  alco- 
holic solution  of 
potash 


18-7 
12-6 
28-2 
221 
28-6 
299 
171 
84-2 
46-1 
600 
461 
61-6 
63-6 
79-8 
81-6 


Starch. 


Celluloi>e,  cork, 
cuticle,  lignin. 
mucilage  and 
insoluble  min* 
eral  mattprs. 


69-5 
68-7 
69-7 
466 
57-6 
460 
61-7 
87-3 
88-0 
108 
28-4 
9-9 
8-6 
9-8 
626 


8-6 

2-9 

61 
20-4 

76 
12-6 

7-9 
28-5 

5-2 
18-4 
22-9 
80-5 
211 
10-4 

5-9 
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8.  Peat-sandstone, — According  to  Dr.  Meyn  there  occurs  in  the  heaths 
of  Hannover  a  kind  of  moor-bed  pan,  which  consists  of  sand  cemented  by 
peat;  though  on  account  of  its  color  it  is  generally  thought  to  be  either 
bog-iron  or  iron-sandstone.    It  is  formed  by  the  evaporation  of  bog-water 
fiom  a  nearly  pure  quartz  sand.     The  grains  of  sand  first  acquire  a  yel- 
low, then  a  brown,  and  finally  a  dark  brown  or  black  color.     When  the 
peat  solution  evaporates,  the  peat  is  left  in  a  form  no  longer  soluble  in 
water.     It  gradually  fills  up  the  interstices  of  the  sand  and  makes  an  im- 
penetrable mass,  possessing  a  good  degree  of  hardness  and  tenacity. 
when  this  peat  sandstone  is  placed  in  ammonia  a  dark  solution  of  humic 
acid  is  obtained,  and  nothing  but  white  sand  remains. — Henneherg^s 
Jaumalj  1862,  p.  344.  s.  w.  j. 

'  A  sweet  and  mealy  turnip  grown  on  light  soils  for  tab\e  \i&e. 


n 


IM  Seienti^c  InielKgaut. 

4.  0»  tiu  oeeurrmee  of  Silica  in  the  kiahtr  Plantt. — ^The  trnVxasit 
ooDsidentble  quanLiiies  of  silica  in  tlie  bamboo,  in  the  cquiaetams,  tni" 
gnUMB  sod  sedges  has  long  bten  known. 

The  numerous  Hnnlysea  of  ilie  ashes  of  plants  ivbicb  wg  now  ponsn 
indicate  thai  this  suUtance  is  an  iDvariHUIe  ingredient  of  ibe  LigW 
pUnU  when  tliey  grow  in  natural  soils.  We  find  it  in  fact  in  neailiil 
-irte  of  agricultural   and   furest   plants.     Tlie  seeds  of  llie  bean,  m 

mon,  madder  and   ^ax   are  among  [he   few  parts  of  plants  in  wli: 
b»  not  been  detected. 

In  the  aeh  of  ihe  wood  of  most  common  forest  trees,  it  ranges  from  1 
to  3  per  cent;  in  the  Carpinut  belui  it  is  lu  high  hi  4'9T  per  cent,  (Fr. 
Bcbutze):  In  the  Pinu»  iglvf»lrit,  636  per  ceut,  (Levi):  in  the  .^nU 
pieta  20-01  per  cent,  (Heilwig). 

In  the  ask  of  leaves  silica  is  mora  abundant  than  in  that  of  nood.  Tlit 
tth  of  turnip  lenveti  contains  3  to  1 0  per  cent.  (Anderson) ;  of  fiaui  /mm, 
10-79  percent,  (Fr.  Schiiize);  of  the  hop.  12-U  per  cent.  (Ne«hil);  i-ftc 
bacco,  in  one  cii.se,  ITGS  jwr  cent,  (Freoenius  and  Will);  of  tlie  Wvli, 
Fagvt  tytvatica,  267,  and  the  Onk  3004  per  cent.  (Ht-nrici).  Tli«  uh 
of  oat  leavee  contains  11-42  percent,  (Arendl),  16-fi8  percent,  (NortMi). 

In  the  bari,  rind  or  cuHele  of  plants,  silica  appears  to  be  moot  dbiiD- 
dant.  In  the  ash  o(  the  bark  of  the  beech  there  is  1 7-97  per  cent,  (Wil- 
helmi),in  Prunus  avium  21-3  percent,  (Hotfrnann).  The  most  r«roiuk«l>b 
dicotyledonous  plant  in  thii  rehpeut  is  the  ffirtella  tilicea  orCHulelrwof 
South  America.  Hcnrici  found  in  the  bark  of  thiti  tree  34-4  per  cenief 
ub  of  which  96-17  per  cent  was  silica.  The  bark  is  very  firm,  hnrsh  ud 
difficult  to  cut  like  a  Kofl  sandalone.  Crilger  slates  its  ashes  are  uwd  ^ 
the  natives  of  Trinidad  to  mix  with  clay  for  making  earthen  vessels. 

In  the  ash  of  the  rind  of  the  bamboo  there  is  70  per  cent;  in  tbuot 
the  Chamerot)i  excelm  90  percent;  in  the  Hsh  of  the  Eqvitetunt  hyfiaU 
67-62  per  cent  of  silica,  (Slruve),  In  the  bamboo  we  have,  so  to  »pe«t 
■ilici'.ui  calculi — iho  Tabashir. 

Aa  to  tho  condilion  of  ihe  silica  in  the  plant,  Arendt  has  shown  thMin 
the  oat  plant  it  is  to  a  great  degree  insoluble  (see  table  below),  and  im 
investJgations  of  the  oal  in  different  stages  of  growth,  further  show  tbtt 
ulica  when  once  deposited  in  the  tissues,  guffers  no  subsequent  change  of 
place,  as  happens  with  other  ingredients. 

The  pon'Jton  of  silica  in  the  plant  is  seen,  from  (ho  percentages  abi>T« 
quoted,  to  be,  in  general,  at  (he  surface.  Although  it  is  found  in  ail  pirti 
<n  the  plant,  yet  the  cuticle  is  usually  richest,  and  this  is  e.^pecially  true 
in  oases  where  the  content  of  silica  is  large.  Davy  in  1709  drew  stten- 
tJon  to  the  deposition  of  silica  iti  the  cuticle,  and  announced  the  ides  tbit 
it  Mrres  the  plant  an  office  of  support  similar  to  that  enacted  in  sdjduI) 
by  the  bones. 

That  silica  assumes  the  form  of  the  cells  in  the  cuticle  of  the  Equis^ 
turns  and  Deutzias,  is  well  known.  Kindt  finds  that  the  hairs  of  netlU, 
"Wicke  that  the  hairs  of  hemp,  hops  and  other  rough  leaved  plants  sn 
incrusted  with  silica.  According  to  W'icke  the  leaves  of  many  fowt 
kod  fruit  trees  wlien  cautiously  incinerated,  leave  a  eilicious  skeleton  tluri 
preserves  the  form  of  the  epidermis,  Mohl  has  minutely  studied  thepi^ 
tttiou  assumed  by  silica  in  many  plants,     fie  finds  that  in  some  learA 
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only  the  upper,  in  otherf,  both  sides  contain  silica  in  the  epidermal  cells. 
In  some  the  haire  alone,  in  others  the  hairs  and  epidermal  cells  also,  are 
incrusted  with  this  body.  In  Devtzia  and  Ficvs  elasiica  the  vascular 
tissue  is  incrnsted  with  silica.  Wicke  found  that  the  bark  of  the  beech 
and  maple,  Acer  paeudopiantanu9,  are  coated  with  bilica.  This  is  especially 
true  of  the  beech  which  is  literally  enveloped  in  a  silicious  shirt  of  mail, 
whence  the  smooth  and  undecaycd  surface  which  its  trunk  presents.  From 
the  inner  bark — bast-fibrc^ — of  flax,  Wicke  obtained  after  destruction  of 
the  organic  matter,  well  characterized  elongated  cell-skeletons  of  silica. 
In  the  ashes  of  old  linen  he  found  28  per  cent  of  this  substance.  In  the 
fibers  of  Manilla  hemp,  Jifusa  textilia^  Aloe  hemp.  Agave  Americana^ 'Sew 
Zealand  flax,  Pkormium  tenux^  all  tenacious  textile  materials,  Wicke  found 
as  in  fl;ix,  the  entire  cells  incrusted  with  nilica.  In  cotton  fibre  it  is  want- 
ing. In  jute,  CorcknruB  textilis^  some  cells  arc  partially  incrusted.  Wicke 
concludes  that  the  durability  of  textile  fibres  is  to  a  degree  dependent  on 
their  content  of  silica. 

The  function  of  silica  appears  to  be,  in  case  of  the  grasses,  sedges  and 
equisetums,  to  give  rigidity  to  the  slender  steins  of  these  plants,  and  ena« 
ble  them  to  sustain  the  often  heavy  weight  of  the  fruit  Two  circumstan- 
ces, however,  embarrass  the  unqualified  acceptance  of  this  notion.  The 
first  is,  that  the  proportion  of  Filica  is  not  greatest  in  those  parts  of  the 
plant  which  would  most  appear  to  require  its  presence.  Thus  Norton 
(this  Journal,  [2,]  vol.  iii,  pp.  235-6)  found  that  in  the  sandy  oat  the 
upper  half  of  the  dry  leaf  yielded  16*22  per  cent  ash,  while  the  lower  half 
gave  but  13*66  percent.  The  ash  of  the  upper  part  contained  62'13  per 
cent  of  silica,  while  that  from  the  bottom  part  had  but  47*79  per  cent  of 
this  ingredients  According  to  Arendt  (Bas  Wachsthum  der  Jlaferpjlanu^ 
p.  180)  the  different  parts  of  the  oat  contain  the  following  quantities  of 
silica  respectively : 

Amount  of  •ilica  in  1000 
parts  of  dry  substance. 

Lower  part  of  the  stem, 
Middle  port  of  the  stem, 
Upper  part  of  the  stem, 
Lower  leaves, 
Upper  leaves, 

We  see  then  plainly  that  the  upper  part  of  the  stem  and  leaves  contain 
more  silica  than  the  lower  parts,  while  the  lo^er  parts  certainly  need  to 
possess  the  greatest  degree  of  strength. 

In  the  second  plape  the  great  variableness  observed  in  the  same  plant, 
and  in  the  same  part  of  the  plant,  as  to  the  content  of  silica,  would  seem 
to  indicate  that  this  substance  is  to  some  degree  accidental. 

In  the  ashes  of  ten  kinds  of  tobacco  leaves,  Fresenius  and  Will  found 
silica  to  range  from  5*14  to  18*39  per  cent. 

The  analysis  of  the  ash  of  13  samples  of  pea-straw,  grown  on  different 
soils  from  the  same  seed  during  the  same  year,  under  direction  of  the 
"  Landes  Economic  Collegium"  of  Prussia,  gave  the  following  percentages 
of  silica,  viz :  0*56;  0*76;  2*30;  2*32;  2*80;  3*29;  3*67;  6*16;  6*82; 
8*03;  8*32;  9*77;  21*35.  Analyses  of  the  ash  of  9  samples  of  colza- 
straw,  all  produced  from  the  same  seed  on  different  soils,  gave  the  follow- 
ing percenUges:  1*00;  114;  3'02  ;  3*57;  4*65 •,  5*0^\  1'^\\  \V^'^\ 
2  7' J 2. — Journal /iir prakL  Chem^y  xlviii,  474-1. 


Removed 

Insoluble 

Total. 

by  wnter. 

in  water. 

0-88 

1-41 

1-74 

0-80 

4-82 

5*12 

0-36 

1302 

1888 

0-86 

84*37 

85*28 

062 

48*85 

48-87 
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I  might  be  gretttly  muitiplied,  and  they  have  condudai 
to  tho  opinioa  thM  ■  part  of  the  ailica  is  accidental,  a  notion  further  u» 
Uined  bj  the  fact  observed  by  Saussure,  the  earliest  inrestij:*fUor  of  tbt 
oomposition  of  the  uli  of  pliinLs  (Recktrckt*  mr  la  Vegetation,  p.  2Bi), 
tliat  planU  raited  od  a  Bilitious  soil  are  in  general  richer  in  silica  tb«B 
thoM  grown  on  ■  onicHreouft  soil.  Norton  found  in  tite  chnff  of  the 
Hopeton  oat  from  a  light  Iomiu  56'7  per  cent,  froto  a  poor  peat  soil  5tKI 
of  ailica,  while  the  obutf  of  the  potalo-oat  from  a  sandy  soil  gave  7M 
per  cent. 

Enop  bw  reoeotlj  published  an  account  of  the  prodnction  of  a  muM 
^ant  that  yielded  140  ripe  seeds  and  bad  a  dry  weight  of  60  grnu.iai 
medium  so  free  from  silica  that  a  mere  trace  of  this  suUlance  could  ba 
feand  in  the  mot,  but  hnlf  a  miliigninime  in  tho  stem,  and  23  milli- 
graminea  in  the  lA  leaves  and  sheaths.  It  was  altogether  absent  froa 
ih«  seed*. 

The  ash  of  the  learcs  of  this  plant  thus  contained  but  0-54  per  oenlrf 
(ilica  and  the  stem  but  0-OT  per  cent  Way  and  Ogftion  fouod  in  lb 
uh  of  maize,  leaf  and  stem  together,  2T'98  per  cent  of  silioa. 

Knop  is  inclined  to  believe  that  the  little  silica  he  found  in  his  miitl 
plant  was  dne  to  dust  and  did  not  belong  to  the  lissues  of  the  plant  11* 
remarks,  "I  Iwlieve  ttmt  silica  is  not  to  he  classed  among  the  nutrilio 
elements  of  the  graminex,  since  I  have  made  similar  obaervaiions  IdIIm 
analyMs  of  the  ashei  of  barley." 

Knop  does  not  inform  us  as  to  the  firmness  of  the  etem  of  this  pluL 
It  would  seem  however  that  while  silica  is  not  essential  to  the  nutrilin 
process  in  vegetation — is  not  required  for  the  perfect  elaboration  of  ill 
the  cells  and  orgaim  of  the  plant — it  is  useful  or  e»en  needful  to  contol- 
idate  the  tissues,  and  thus  to  insure  the  vegetable  structure  against  n* 
chanical  injury.  The  fact  of  its  presence  in  variable  amount  and  its  omI 
abundant  occurrence  in  the  upper  aud  outer  parts  of  the  vegetable  tlnw 
ture  would  indicate  that  the  plants  which  contain  it  in  large  quulilf 
oppose  in  their  root  surface  no  obstacle  to  its  entrance,  and  that  vitliin 
the  plant  it  obeys  to  n  great  extent  the  ordinary  laws  of  diffusion  until  it 
is  made  insoluble  by  losing  tho  colloid  and  assuming  the  crystalloid  can' 
dition;  or  until  it  is  arreslwi  by  the  plant-tissues  ii  "    "     "" 


that  by  which  fabrics  of  dead  cellulose  attach  to  their  suifaces  ttie  ingrc^- 
lordants  and  dyes-^  or  finally  until  it  is  left  in  the  culicular  wll> 
iple  residue  of  the  evaporation  of  the  water  that  is  perpeliislly 


ento  of  mordants  and  dyes-^  or  finally 
u  a  simple  residue  of  the  evaporatii 
streaming  irom  the  soil  through  the  plant  into  the  atmospht 

V.    MINEKALOQY  AND  GEOLOGY. 

\.  Ona  variety  of  Galena  from  Lebanon  county,  Pennsylvania.— Tht 
following  important  notice  of  the  remarkable  octahedral  galena,  frDts 
Lebanon  county.  Pa.,  has  been  received  from  Dr.  Tokrkt. 

"  Prof.  Gborob  J.  Brush. — Afy  dear  sir :  It  is  now  more  than  two  yfin 
since  I  gave  you  specimens  of  galena  from  Lebanon  county,  Feonsyln- 
nia,  which  exhibited  a  remarkably  distinct  octahedral  cleavage.  It  "U 
brought  to  me  to  be  Rssnyed  for  silver,  and  proved  to  bo  highly  a^genti^«^ 
ous,  containing  n9\  ounces  of  silver  to  the  ton.  From  the  same  loc^ilf 
there  were  other  specimens  of  galena,  even  richer  in  silver,  but  having  ibe 
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ordOnarj  cubical  cleaTage.  The  octabedral  variety  was  freely  distributed 
amoBg  my  mineralogical  friends,  but  I  was  deterred  from  fulfilliog  my 
promise  to  g^ve  you  a  notice  of  it  for  publication,  from  having  been  told 
that  a  similar  mineral  had  already  been  described.  Not  having  been  able 
to  find  any  account  of  an  octahedral  galena  and  being  assured  by  you, 
that  none  such  has  been  recorded  in  the  numerous  works  that  you  have 
coosalted,  I  send  you  a  short  notice  of  the  mineral. 

It  is  said  to  occur  in  small  masses  disseminated  through  limestone, 
and  is  obtained  while  quarrying  the  stone  for  the  purpose  of  converting  it 
into  quicklime.    The  mineral  is  brittle,  like  common  galena,  and  the  fresh 
SQrfaces  have  a  strong  and  rather  peculiar  lustre.    The  fragments  are  all 
portions  of  octahedra,  very  sharply  defined.     In  a  few  instances  I  have 
aaooeeded  in  obtaining  cubes  and  cubo-octahedra  by  cleavage.    When 
amall  piecoi  of  the  mineral  are  crushed,  but  not  ground  fine,  the  microscope 
detects  some  cubic  particles.   After  being  moderately  heated  in  a  test  tube 
over  a  spirit  lamp,  a  distinct  cubic  structure  is  developed.   It  is  remarkable 
that  no  decrepitation  attends  the  strong  and  sudden  heating  of  the  mineral. 
Notwithstanding  the  eminent  octahedral  cleavage  of  this  galena,  I 
think  it  is  pseudomorphous,  possibly  after  fluor,  although  I  cannot  learn 
that  fluor  has  ever  been  found  associated  with  the  ore.    The  natural  joints 
of  a  crystal  may  remain  after  its  composition  is  wholly  changed ;  as  is  the 
case  in  Harrisite  and  other  minerals ;  and  it  may  still  cleave  readily,  and 
only  in  the  direction  of  these  joints.    Should  my  opinion  that  this  galena 
is  pseudomorphous  not  prove  correct,  we  roust  conclude  that  sulpbid  of 
lead  is  dimorphous,  or  even  trimorphous,  if  the  crystals  from  Bernkastel, 
fsoently  examined  by  Breithaupt,  and  noticed  by  you  in  the  Tenth  Sup- 
plement of  Dana's  Mineralogy,  were  true  hexagonal  prisms. 

Yours  truly,  John  Torrkt. 

New  York,  Dec.  16ib,  1862/' 

In  connection  with  Dr.  Torrey's  important  observations,  it  is  appropriate 
to  quote  here  the  result  of  some  interesting  experiments  made  on  this  and 
other  varieties  of  galena  communicated  to  me  by  Prof.  J.  P.  Gooke,  under 
date  of  March  26th,  1862.  Prof.  Cooke  says  :  *'I  have  at  last  examined 
tks  galena,  and  hasten  to  send  you  my  preliminary  report.  The  octahe- 
dral cleavage  is  very  perfect  I  have  measured  the  cleavage  angles,  on  a 
large  number  of  specimens,  and  they  are  all  either  109^  28',  the  angle 
between  two  octahedral  faces  over  an  edge,  or  70**  32',  the  angle  between 
two  octahedral  faces  over  a  solid  angle.  But  although  the  octahedral 
desTsge  is  made  the  easiest,  this  variety  of  galena  has  also  the  natural 
cubic  cleavage  perfectly  distinct,  and  quite  as  readily  obtained  as  in  ordi- 
nary galena.  The  reason  that  this  is  not  generally  noticed,  is  undoubtedly 
owiog  to  the  extreme  facility  of  the  octahedral  cleavage  which  gives  at 
once  its  direction  to  the  fracture,  unless  special  care  is  taken.  I  succeeded 
however  in  developing  the  cubic  planes  on  every  piece  I  tried,  and  in  some 
cases  merely  by  the  pressure  of  the  finger  nail  on  the  acute  edges  of  the 
ftagments.  I  enclose  a  small  piece,  which  is  an  irregular  octahedron,  hav- 
ing two  cube  planes  at  opposite  ends.  On  this  I  measured  the  angle  be- 
tween the  octahedral  and  cubic  planes,  equal  to  125°  16',  although  in  all 
these  measurements  there  is  an  uncertainty  of  a  few  minutes,  owing  to  the 
imperfect  reflection  of  the  planes.    It  then  occurred  to  me  \]kia\*  i^etVi^.'^ 
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ordinary  galena  might  bave  an  octahedral  as  well  as  cubic  cleaTage,  adi 
that  the  first  might  be  so  marked  by  the  great  facility  of  the  last^  ai^ 
have  escaped  notice.     I  have  tried  several  specimens  of  galena,  and  ii 
almost  every  instance  I  have  succeeded  in  detecting  traces  at  lei^  of  oe* 
taLedral  cleavage.     In  some  cases  it  was  perfectly  distinct.    lendm 
two  small  fragments.    On  one  you  will  notice  a  very  larm  octabednl 
cleavafi^e  plane.    On  the  other  there  is  a  small  octahedral  plane  on  one  if 
the  cube  angles.     I  did  not  succeed  in  obtaining  this  cleavage  with  i 
chisel  and  hammer,  for  when  I  struck  in  the  direction  of  the  octabednl 
plane,  I  immediately  knocked  off  a  number  of  small  cubes.    Bnt  bf 
crushing  in  a  steel  mortar  small  cubic  masses  of  the  mineral,  I  could  pick 
out  among  the  fragments  occasionally  one  with  octahedrml  planes  nb 
the  two  I  enclose.     As  the  matter  stands  now,  it  would  appear  tiMt 
galena  has  both  octahedral  and  cubic  cleavage;  that  in  ordinary  gaki^ 
the  cubic  cleavage  is  the  easier ;  while  in  this  I  have  examined,  tm  ooli^ 
hedral  is  the  easier.     The  octahedral  cleavage  is  therefore  nothing  tb* 
normal,  but  merely  an  unusual  development  of  a  constant  conditioii.   B 
will  not,  therefore,  I  think,  be  necessary  to  resort  to  any  pseudomorphin 
to  explain  this  peculiarity,  which  entirely  disappears  in  this  new  view  of 
the  c^.    May  not  the  cause  of  this  unusual  facility  of  the  octabednl 
cleavage  in  this  new  variety  be  simply  the  pressure  to  which  the  vein  In 
been  subjected  \    My  experiments  with  tlie  crushing  mortar  \<Kk  tkA 
way ;  and  I  mean  to  make  further  experiments  before  long  with  a  bTdr^ 

static  press.*'     In  a  subsequent  letter,  dated  April  11, 1861; 

Prof.  Cooke  gives  the  results  of  his  experiments  with  a  hydraulic  praib 
The  galena  from  Rossie  when  crushed  in  a  steel  mortar  with  this  prm 
was  found  to  give  numerous  examples  of  octahedral  cleavage  planes,  vhik 
that  from  Freiberg  gave  very  few,  so  ^that  it  was  necessary  to  hunt  kt  { 
some  time  to  find  one."  Some  specimens  also  gave  indications  of  what 
appeared  to  be  a  dodecahedral  cleavage. 

Although  Prof.  Cooke's  results  apparently  indicate  that  galena  has  u 
octahe<lral  as  well  as  a  cubic  cleavage,  still  the  reason  of  the  eminent 
octahedral  cleavage  of  the  Lebanon  galena  remains  unexplained.  It 
may  be  that  cleavage  in  one  direction  could  be  produced  by  preMars, 
but  it  is  difficult  for  us  to  conceive  that  a  cleavag3  in  four  directioDi» 
corresponding  to  the  octahedral  planes,  should  be  thus  produced.  We 
trust  that  Prof.  Cooke  will  give  us  the  results  of  his  further  experimenti 
in  this  direction,  and  will  demonstrate  by  measurements  that  the  cleav^ 
age  planes  produced  on  the  cubic  galena  are  true  octahedral  planes. 

Fluor  presents  an  analogous  case  of  double,  and  even  triple  cleavage; 
while  the  octHhedral  cleavage  is  perfect,  and  easily  obtained  in  moat 
varieties.  Ilaidin^er*  has  observed  that  the  green  fluor  from  Alston- 
moor  sometimes  shows  a  distinct  dodecahedral,  and  also  a  cubic  cleav- 
age ;  the  blue  tluor  from  St.  GHJleu  in  Styria  shows  dodecahedral  clesT- 
age,  and  the  yellow  fluor  from  Saxony  a  cubic  cleavage.  Other  mono- 
metric  species  may  also  show  this  double  and  triple  cleavage,  but  we  -ird 
not  aware  that  any  example  has  before  been  observed  where  the  cleavsge 
ordinarily  secondary  becomes  the  primary  cleavage.  In  the  Lebanoo 
Co.  mineral  the  unusual  octahedral  cleavage  predominates  over  the  or- 

*  English  translation  of  the  Treatiao  on  MiDeralogy  by  F.  Mohs,  yoL  ii,  p.  69, 
Edinburgh,  1825. 
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\rj  cubic  cleavAffe ;  while  in  the  fluors  just  mentioned  the  perfect 
thddral  or  normal  cleavage  remains  preeminent, 
he  fact  observed  by  Dr.  Torroy,  that  the  mineral  developes  a  cubic 
cture  by  heat,  has  an  important  bearing  in  the  consideration  of  this 
ed,  and  would  seem  to  favor  its  being  a  case  of  dimorphism.  But 
;.wer6  a  case  of  dimorphism,  a  difference  between  the  specific  gravity 
his  variety  and  that  of  ordinary  galena  would  probably  be  obsierved : 
nd,  however,  that  the  Lebanon  county  min<iral  nas  a  density  of  7*63, 
chf  although  somewhat  above  that  of  ordinary  cubic  galena  (7*568), 
s  not  offer  any  very  great  confirmation  of  its  dimorphic  character, 
scially  as  most  works  on  mineralogy  give  the  density  of  galena  as  from 
to  7*6.  If  a  mass  of  this  octahedral  galena  could  be  heated  in  a  closed 
lel  at  a  red-heat,  without  decomposition,  until  the  cubic  cleavage  was 
eloped,  it  is  possible  that  fragments  from  the  centre  of  the  mass  would 
w  a  different  density  from  the  original  mineral.  This  would  certainly 
ote  dimorphism,  but  to  make  the  proof  conclusive  a  thorough  analy- 
of  both  the  original  mineral,  and  the  fragments  showing  the  different 
isity  should  be  made,  in  order  to  make  it  certain  that  the  composition 
the  centre  of  the  mass  was  unchanged  by  heat  o.  J.  b. 

L  Discovery  of  Remains  of  verlehrated  animals  provided  with  feathers^ 
a  deposit  of  Jurassic  age;  (L'Institut,  Nov.  6th,  1862). — We  take 
n  the  Bibliotheqne  XTniverselle  the  following  r^sam^  of  the  publica- 
18  made  by  A.  Wagner  and  H.  von  Meyer  on  the  feathered  fossils 
ently  discovered  at  Solenhofen. 

The  principal  specimen,  the  object  of  these  communications,  is  to  be 
nd  in  the  beaatiful  collection  of  fossils  belonging  to  Mr.  H&berlein 
Pappenheim — a  specimen  which  has  been  described  at  Munich  by 
Wagner,  not  as  the  result  of  a  personal  examination,  but  after  the 
ort  of  an  enlightened  naturalist  in  whom  the  learned  Bavarian  anat- 
ist  seems  to  put  full  confidence.  H.  von  Meyer  has  since  then  figured 
the  Palceontograpkica  a  single  feather,  very  well  preserved,  having 
b  the  shaft  and  the  vane.  They  describe  the  specimens  under  two 
ferent  names,  the  former  under  that  of  Chiphosaurus,  the  latter  under 
it  of  Archceopteryx  lithographica, 

rhe  nature  of  the  animal  made  known  by  these  curious  fragments  is 
ibtful.  Two  hypotheses  are  possible.  Either  these  feathers  are  those 
a  veritable  bird,  and  it  is  necessary  then  to  carry  back  the  date  of 
I  appearance  of  this  class,  as  has  already  been  necessary  for  that  of 
jnmals ;  or  they  covered  the  body  of  a  Reptile,  and,  contrary  to  all 
icedent,  it  is  necessary  to  admit  the  existence  of  feathered  Reptiles, 
e  details  which  follow  see^m  to  render  this  last  alternative  rather  the 
►re  probable  one. 

The  specimen  of  Mr.  Haberlein  is  the  one  which  furnishes  the  prin- 
•al  data  for  this  discussion.  It  is  an  incomplete  skeleton,  lacking  the 
id,  the  neck  and  the  terminations  of  the  anterior  members.  The 
thers  are  preserved  toward  the  base  of  the  wings  and  about  the  region 
the  tail.  According  to  the  before-mentioned  report*  it  is  this  latter 
-t  which  is  the  most  characteristic.  The  sacrum  recalls  the  form  of 
it  of  a  Pterodactyl ;  the  tail  which  is  six  inches  long  \«  ^oto^^^Mi^^V 

jc  Java.  Sgl-^ecowd  Sesos,  You  XXXV,  Ko.lO^— ^io!i.A^d(S^ 
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namerons  vertebra  (20)  diminiahiog  nnifoniily,  the  last  beiDff  ihetmaB- 
est,  a  structure,  in  our  view,  more  analogous  to  the  organization  of  Bet- 
tiles  than  to  that  of  Birds.  The  feathers  are  mtoated  upon  the  bone  ■ 
a  manner  entirely  unique ;  they  are  not  set  as  in  a  fan,  bat  grow  on  tk 
two  sides  of  the  tail  through  its  whole  length,  making  an  angle  with  it 
They  thus  form,  as  it  were,  a  flat  leaf-like  expansion,  the  extremitf  cf 
which  is  much  rounded,  and  extends  beyond  the  last  of  the  vertebne. 

The  feathers  of  the  wings  are  larger  and  form  a  fan  npon  each  mK 
supported  by  a  short  and  stout  bone,  badly  preserved,  which  correqpoidi 
in  position  to  the  carpus.  It  is  preceded  by  a  fore-arm  composed  of  i 
single  bone  (radius),  and  this  by  a  humerus  of  equid  kngtk;  both  m 
robust 

This  spinal  column,  by  its  free  Inmbar  and  sacnd  vertebrK,  reeilb 
rather  the  Reptiles.  The  left  posterior  member  is  complete,  the  ri^ii 
reduced  to  the  femur  and  the  tibia.  The  femur  is  a  stout  bone,  the  tibii 
is  longer  and  more  slender ;  no  fibula  can  be  distinguished.  The  foot 
has  no  Reptilian  characteristics,  but  on  the  contrary  approaches  low 
forms  of  Birds'  feet  The  tarsus  is  thick,  composed  of  a  single  boiie,t 
little  shorter  than  the  tibia,  and  parted  at  its  extremity  into  three  pnllia 
to  which  are  articulated  three  toes  of  moderate  length  terminated  lif 
strong  hooked  claws. 

Upon  the  whole  then,  the  animal  has  partly  the  characters  of  Binhk 
viz.,  the  form  of  the  foot  and  also  the  existence  of  feathers;  partly  thoM 
of  Reptiles,  viz.,  the  fonu  of  the  spinal  column,  of  the  aaerom,  ml 
especially  of  the  tail  It  has  some  new  and  anomalous  characters  in  the 
implantation  of  the  feathers,  both  those  of  the  tail  and  those  of  tk 
fore-arm. 

Mr.  Warner  appears  disposed  to  consider  the  reptilian  characteriitici 
as  prcdommating.  He  relies  moreover  upon  a  consideration  which  »■ 
pears  to  us  very  just,  in  observing  that  the  type  of  birds  ia  singoii^ 
constant,  without  any  marked  aberrations ;  while  we  are  habitoated  to 
the  fact  that  Reptiles  are  excessively  variable. 

Note  hy  James  D.  Dana. — Without  ouestioning  the  above  coacli- 
sion  as  to  the  reptilian  peculiarities  of  tne  feathered  foaaila,  the  writsr 
would  here  present  some  other  considerations  which  bear  on  the  sal^edi 
and  which  he  believes  may  aid  in  determining  the  nature  of  the  spedfli* 
Where  evidence  is  so  evenly  balanced,  collateral  facts  or  principles  hafs 
special  interest 

1.  The  abnormal  characteristics  ascertained  are  not  incompatible  with 
those  of  the  bird  type.  They  arc  mainly  (I)  the  peculianUes  of  the 
sacrum  and  the  elongation  posteriorly  of  the  vertebral  column ;  sod 
(2)  the  insertion  of  the  quill-feathcrs  iu  a  line  along  either  side  of  the 
tail  thus  formed.  The  XvaX,  is,  in  fact  a  natural  consequence  of  the  fonn 
of  the  posterior  extremity.  Other  minor  reptilian  features  will  probs- 
blv  be  observed  on  a  further  study  of  the  skeleton. 

2.  The  occurrence  of  abnormal  forms  as  the  earliest  representatives  of 
a  type  is  in  strict  accordance  with  the  general  tenor  of  geological  history. 
All  the  synthetic  types  of  Agassiz  (or  comprehensive  types,  as  the  writer 
has  called  them)  are  of  this  nature:  the  Ganoids^  or  fishes  with  reptiliis 
characteristics ;  the  stranger  Lahyrinthodonts^  which  have  peculiarities 
i>f  Batrachians  united  wiUi  some  features  of  true  Reptiles,  etc 
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^  A  poeterior  elongation  of  the  body  k  connected  so  profoondlj 
ith  inferiority  of  grade  in  the  different  types  of  animal  life,  and  is  so 
ten  presented  among  the  species  of  early  time,  that  it  is  the  very  one 
'  all  abnormal  features  which  is  especially  to  be  looked  for  in  the  early 
rds.  It  is  a  case  of  vertehrated  tails,  as  in  the  ancient  Ganoids,  See, 
jrther,  the  article  by  the  writer  on  page  65  of  this  volame. 

4.  The  larger  part  of  comprehensive  types  have  become  extinct,  or 
iarly  so.  Cystideans^  Cyathopkylloid  corah,  TrUobites,  LabyrinUuh 
mU«,  JSnalioiaurs,  Lepidodendrtdij  Sigillarids,  the  Dinoikere,  Sivaihere^ 
id  others,  are  extinct;  and  Braehiopod$,  Criwnds^  Oanoids,  Cycade^ 
^  are  far  less  numerons  than  in  a  former  age.  The  extinction  of  an 
irly  type  of  birds  having  some  admixture  of  reptilian  characters,  would 
lerefore  agree  with  the  general  system  in  the  progress  of  life. 

Tlie  fact  that  birds  have  now  small  limits  of  variation,  and  reptiles 
ide  limits,  has  therefore  no  great  weight  in  this  connection. 

5.  The  a^  of  these  feathered  species  was  the  BeptUian  ;  and  in  that 
^  nearly  all  the  Vertebrates  in  existence  had  some  reptilian  features. 

The  fishes,  excepting  the  Selachians,  were  Ganoids;  the  Mammals 
ere  mostly,  at  least,  Marsupials,  and  were  allied  to  Reptiles  in  being 
$m]-oviparou8  and  in  some  other  points.     The  coexistence  of  birds  of 

type  having  some  reptilian  characteristics,  along  with  the  Marsupials 
ad  Ganoids  and  tbe  various  Reptilians,  would  have  made,  for  the  age,  a 
brikingly  harmonious  assemblage  of  species,  consonant  with  known  fiicts 
I  other  ages  of  the  world's  history. 

6.  As  Mammals,  or  the  superior  class  of  Vertebrates,  were  represented 
1  the  world  from  the  early  Mesozoic,  the  probabilities  are  strongly  in 
Ivor  of  the  existence  at  the  same  time  of  Birds,  species  of  an  inferior 
lass.  The  failure  to  discover  fossils  is  not  longer  to  be  urged,  provided 
lie  new  specimens  are  of  this  class.  At  the  same  time  it  is  to  be  con- 
idered,  that,  for  various  reasons,  which  need  not  here  be  stated,  the 
:emains  of  birds  are  necessarily  very  rare  fossils ;  they  having  seldom 
^n  met  with  in  the  Tertiary  and  Post-tertiary,  although  birds  then 
sxisted,  while  Tertiary  mammalian  fossils  are  of  common  occurrence. 

*l.  Flying  reptiles  are  exemplified  in  the  Pterodactylf  the  wings  of 
which  were  formed,  nearly  as  m  bats,  by  an  expansion  of  the  integu- 
DMnts  of  the  side  of  the  body  and  limb,  this  being  proved  by  the  exten- 
sion, for  their  support,  of  one  of  the  fingers  of  each  fore-limb.  If,  then, 
there  were  also  nying  reptiles  in  which  the  breadth  of  surface  for  the 
wmg  was  produced  by  means  of  feathers,  as  in  birds,  there  would  have 
been  two  totally  distinct  methods  of  providing  for  Uie  same  variety  of 
hnction  in  one  single  class  of  animals — which  is  altogether  contra- 
Ditoral.  The  Pterodactyl  seems  to  teach  which  is  the  true  reptilian 
method. 

[From  an  article  by  Mr.  Henry  Woodward  in  the  "  Intellectual  Ob- 
server" for  December,  1862,  (an  excellent  scientific  Journal  of  a  popular 
character,  being  as  it  states  a  "  Review  of  Natural  History,  Microscopic 
research  and  Kecreative  Science")*  we  cite  the  following  additional 

frticnlars.   The  paper  came  into  our  hands  after  the  above  was  in  type. 
is  accompanied  by  a  beautiful  plate  of  the  fossil.    The  relation  to  the 

'  Pabliihed  by  Messrs.  Goombridge  A  Sons,  London. 
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ancient  Ganoid  in  the  rertebrated  tail  ia  recogniaed  bj  Mr.  WoodwarL 
—Eds.] 

^  Fortunately  for  English  palteontologista,  throngh  the  ezertioos  of 
Professor  Owen  and  Mr.  G.  R.  Waterhonse  (the  latter  of  whom  mads 
it  the  object  of  a  special  journey  to  Pappenheim),  this  nniqne  fossil  btt 
been  acquired  for  the  geological  collection  in  the  British  Museum. 
Here  it  will  be  open  to  the  observation  of  all  the  world.  Before  the 
issue  of  this  present  number,  it  will  have  been  described  by  ProfiMor 
Owen  before  tne  Royal  Society,  under  the  name  of  Oripkomi»  /or^mh- 
daius,  who  thus  indicates  his  conviction  that  it  is  a  birdj*  [In  a  note 
here  appended,  it  is  stated  that  Prof.  Owen,  at  the  last  moment  decided 
to  retain  von  Meyer's  name  ArchoNtpteryx^  still  regarding  it,  howerer, 
as  a  bird.] 

"The  head,  neck,  and  dorsal  vertebrae  are  wholly  wanting.  The  right 
scapula  and  hnmcrus  and  both  the  fore-arms  are  well  preserved :  the 
former  bones  are  present  on  the  left  side,  but  imperfect ;  the  fore-tim 
consists  of  radius  and  ulna ;  a  metacarpal  bone  is  present  on  the  left 
side,  lying  beside  the  radius  and  ulna ;  tnere  are  also  some  small  detached 
bones,  which  no  doubt  are  finger  bones.  Above  the  win^-feathen  on  the 
left  hand  may  be  noticed  two  small  slender  bones,  to  which  sharp  cla«i^ 
similar  to  those  of  the  foot,  are  articulated.  These  may  have  been  ued 
for  clinging,  like  those  of  the  Pterodactyls  and  bats,  or  aa  ofiensft 
weapons,  like  the  fighting  spur  with  which  the  wings  of  the  spur-winged 
goose  of  the  Cape  and  Central  Africa,  the  Chaja  Screamer  (related  to 
the  Rails)  from  Cayenne,  and  some  others,  are  armed.  ^ 

"  The  *  merrythought,'  orfurculum  is  seen  lying  between  the  wingi. 
The  ribs,  small  and  unbird-like,  arc  detached,  and  scattered  on  the  wt 
face,  as  if  the  head,  neck,  breast  and  body  had  been  torn  off  or  eatei 
out  by  some  other  bird  of  prey  or  small  carnivorous  animal,  wandering 
at  low  water  upon  the  estuarine  flats  bordering  that  ancient  Oolitie  lea 

"  The  lower  right  limb  is  well  preserved,  and  consists  of  femur,  tibia, 
and  tarso-metatarsal  bones ;  to  the  latter  bone  four  toes  are  articulated, 
one  hind-toe  and  three  fore-toes,  having  severally  1,  2,  3,  and  {iff 
joints,  as  in  all  birds^  and  armed  with  strong  hooked  claws.  The  thipi 
and  shank  onli/  of  the  right  limb  remain.  The  pelvis  is  well  preserm 
on  the  left  side,  showing  the  cup-shaped  cavity  in  which  the  heiuL  of  the 
femur  moved.* 

The  sacrum  (so  conspicuous  in  all  known  birds)  cannot  be  traced  in 
this  skeleton,  unless  the  stained  sur&ce  of  the  stone  indicates  its  remaiu. 
That  one  existed  by  which  a  few  at  least  of  the  sacral  vertebrae  were 
firmly  fixed  together  may  be  fairly  concluded,  for  the  hind  limbs  seem 
well  adapted  for  hopping,  running  or  perching ;  and  the  wings  (which 
evidently  were  adapted  for  flight)  must  also  have  received  support,  ia 
proportion  to  their  size,  from  the  body  of  the  animal. 

The  whole  of  the  vertebrae  of  the  tail  are  completely  and  beautifullj 
preserved.  They  are  twenty  in  number,  of  a  narrow,  elongated  form, 
the  dimensions  of  which  slowly  but  constantly  diminish,  so  Uiat  the  laii 

^  The  fourth  toe  booes  uoderlle  the  second  and  third,  and  cannot  ba  oertainlj 
4X>uDied. 

*  The  fossil  is  lying  od  its  back,  ao  that  we  view  ike  imdernde  of  its  feathers  aoi 
booea. 


Mineralogy  and  Geology.  18S 

lest.  The  feathers  of  the  tail  are  attached  in  pairs  to  each 
ronghout  its  entire  length.  It  is  in  the  form  and  number  of 
vertebrae,  and  the  arrangements  of  the  tail  feathers^  that  the 
itriking  peculiarity  of  this  remarkable  creature  lies.*' 
}rM  additional  species  that  are  common  to  Carloniferou*  and 
ra/o,  with  remarks  on  the  recurreney  of  Carboniferous  species  ; 
N.  KiRKBT. — We  copy  from  Mr.  Kirkby's  paper  the  following 
vill  not  fail  to  be  of  interest  to  American  geologists,  whose 
)  already  shown  a  similar  blending  of  species  in  the  two  forma- 
$y  exist  in  North  America. 

pedes  occurring  m  Carboniferous  and  Permian  Sbraia  m  Britain, 

rboniferous  Name.  Permian  Name. 

mtkusformosus^  Agassiz.  G.  formosus,  Ag.,  Kinff,  in  Mon. 

Perau  Foss.  England,  p.  2S1 ;  Howse, 

Ann.  Nat  Hist  ser.  ^  vol.  xlx,  p.  33. 

ahUa    sacculus^     Martin,        T.  elongaia^  var.  s^flaiaj  ScbloCh. 

ired  in  Davidson's  Mono-    1616.    Figured  in  Davidson's  Mono* 

arboniferous  Brachiopoda,    graph  of  Carboniferous  Brachiopoda, 

pL  54. 
ra  Vrii,  Fleming,    1828.        &  ClannyanOj  King,  184a     Fig- 
Dav.  Men.  Carb.  Brach.    ured  in  Mon.  Carb.  Brach.  |^  54. 

rina  octoplicata^  J.  de  C '      S.  cristata^  Schloth,  1616.    Figored 
Figured  in  Mon.  Carb.    in  Mon.  Carb.  Brach.  pL  54 

x^phoria  Crumena,  Martin,        C  Schlotheimij  Von   Buch,    1834. 
ired  in  Mon.  Carb.  Brach.    Figured  in  Mon.  Carb.  Brach.  pL  54. 

w^ioria  rhomboidea^  Phil-        C.  ^lobulinOy  Phillips,  1834.     Fig- 
Figured  in  Mon.  Carb.    ured  m  Mon.  Carb.  Brach.  pL  54. 

V  RoyssU,  L'Eveill^,  1835.        A.  pecUnifera^  J.  de  C.  Sowerbv. 
Ifon.  Carb.  Brach.  pi.  54.      1840..    Figured  in  Mon.  Carb.  Brach. 

pi.  54. 
a  nUida,  Phillips,    163&        D.  Konincki,  Geinitz,  184a    Fig- 
Mon.  Carb.  Brach.  pi.  54.     ured  in  Mon.  Carb.  Brach.  pL  54. 
la  mytiloides.  Sow.  1812.        L.  Credneri,  Geinitz,  1848.     Fig- 
Itfon.  Carb.  Brach.  pi.  54.      ured  in  Mon.  Carb.  Brach.  pi.  54. 
iella  plebeia,  M'Coy,lS4A.        F.    reiiformia,    Schloth.     1816-17. 
plate  accompanying  pres-    Figured   in   the  plate  accompanjring 

present  paper. 
ree/<>9iga<a,Miinster,183Q.        C.  e^on/^oto,  Miinster  (Jones).  Fig- 
Min.  p.  65.  ured  in  Mon.  Perm.  Foes.  pi.  18 ;  and 

Trans.  Tyne.  Field  Club,  vol.  iv,  pi,  11. 
re  inomatdt  MCoy,  1844  C.  inomata,  M'Coy  (Jones).  Fig- 
Syn.  Char.  Carb.  Foss.  pL    ured   in  Mon.  Penn.  Foss.  pi.   18 ; 

Trans.  Tyne.  Field  Club,  vol.  iv,  pL  11. 
!rc  (Bairdia)  gracilis^  C,(Bairdia)  gracilis,  WCoy  (Jones), 
L  Figured  in  Syn.  Char.  Figured  in  Mon.  Perm.  Foss.  pi.  18 ; 
pL  23.  and  Trans.  Tyne.  Field  Club,  voL  iv, 

pi.  11. 
re  {Bairdia)  plebeia,  Reuss        C,  {Bttirdia)  pkbeia^  Reuss.    Fig- 
'igured  in  the  plate  accom-    ured  in  the  plate  accompanying  \fWSr 
isent  paper.  ent  paper. 
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Kirkbjr.     Figared  in  ihe  pkle  accoin-  Figured   in   the  plate  accompan^ 

pttDj in?  present  paper.  present  paper. 

16.  Pinitt*  Br.tndlingi,  Lindley.  For  the  occurrence  of  these  ipeda 

17.  Trignoearpvm  J^mggtraOti,  in  Oie  Rothlieeende,  see  Howie  oi 
Brong.  the  Peruiiui  F^ils  of  Nonhambw. 

18.  Sigillariti  rtniformit,  Brong.  land  and  Durtiam,  in  AddbIb  NilUj^i 

19.  Calamiitt  inaqwilit{7),  Uuil  ser.  2,  vol.  six,  p.  38. 

20.  approrimaluM,  Brong. 

■4,  Oeolof/wai  Sarvry  nif  Canada. — Report  oit  the  Oeology  of  CaitaJa, 
8yo,  pp.  692  (incomplete). — Wa  liave  at  tlie  last  moineiit  received  Urn 
TalQftUe  (iocuuient  as  far  as  printed.  Many  of  the  more  importaut  of 
its  general  conclaatona  we  have  Already  been  enabled  to  place  befoKon 
reaaera,  thanks  to  the  kindness  of  Sir  William  IiOgan,  Mr.  Billings  aoil 
Prof.  Hunt,  The  general  deacription  of  the  rock  fonnations  of  tin 
frovince,  occupies  about  450  pages.  The  mincralogical  and  chemictJ 
liistory  of  these  rocks  follows,  inclnding  the  mineral  species,  the  compo- 
tition  of  the  stratified  and  anstratilied  rocks,  and  the  mineral  wMn, 
filling  about  220  pages.  Then  follow  particular  dercriptions  of  the  «• 
nomic  rocks  and  minerals  of  the  Province,  and  in  an  Appendix  a  com- 
plete list  of  the  organic  remains,  with  a  large  nomber  of  figans  io 
Addition  to  those  given  in  earlier  parts  of  the  Report  The  two  litis 
sections  are  still  incomplete.  We  shall  not  fail  to  transfer  to  our  p«g« 
from  this  abl6  Report,  such  new  matters  as  will  prove  of  general  tatt- 
tific  interest 

5.  Descriptive  Catalogue  of  a  eolleelion  of  Eeonomie  Miiterah  of  0» 
ado,  and  of  ill  Cryitalline  Rocki,  (sent  to  the  London  International  El- 
hibilion  for  1862).  Montreal,  8vo,  pp.  63. — This  catalogue,  carefiiltj 
prepared  by  Messrs.  Logan  and  Hunt,  possesses  mucli  more  tliin  u 
ephemeral  interest,  from  the  large  amount  of  valuable  scientific  and 
practical  information  it  contains,  and  the  excellent  system  with  whidi 
it  is  arranged. 

VI.      BOTANY   AND   ZOOLOGY. 

1.  Qbnera  Plaktarpm  ad  Exemptaria  imprimis  in  Hfrhariil  St* 
•Mti'&ut  teri'ata  dejinita  ;  auctoribu*  G.  BKNraiM  et  J.  D.  Hooksr.  VoL 
I,  pats  I,  fUtens  Dicolyledonum  Polypetalarum  Ordtnes  LVI  (Baminco- 
leas — Connaraceas).  London  ;  Pamplin,  Reeve,  Williams  <&  Norgale,ett, 
1862,  pp.  454,  imp.  8vo. — The  first  words  of  the  preface,  "  LinnieiB 
Generis  inventor  full,"  state  a  proposition  which,  it  would  seera,  may  faa 

iuestioned,  upon  the  authority  of  the  person  who  ought  to'know  bat 
innteus  himself,  in  the  first  edition  of  his  Genera  Planlarum,  after  do* 
notice  of  Cawalpinus  and  others,  givta  to  Tournefort  the  credit  of  eslab- 
Jishing  genera  in  botany  upon  pure  systematic  rules  ;  and  later,  in  lb» 
PhUosophia  Botanica,  he  declares  that  "  Toumefortius  piimus  charactens 
genericoa  ex  lege  artis  condidit."  And  further,  in  Gen.  PI.,  "  CharacterO 
hos  (genericos)  dura  authores  evolvo,  reperio  nullos  certos  et  fiios  anW 
Tournefortium,  ut  ipsi  non  immerito  inventionia  gloriam  circa  genera  ooB- 
cedero  debeam."  Accordi''gly,  the  Tourneforliau  genera  which  b« 
adopts,  as  well  as  those  of  Plumier,  Ac,  are  uniformly  acknowledged  « 
suci'.  So  are  they  by  Juasieu,  as  would  naturally  be  expected,  and  to  i 
jmnd  extent  by  Endlicher.    The  practice  now  introduced,  of  citing  all  lh< 
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iier  genera  as  if  they  originated  with  Linnieus,  is  therefore  an  innova- 
1, — ^a  bit  of  radical  reform, — which  may  be  deferred  to,  not  as  of  right, 
as  practically  convenieDt,  at  a  time  when  systematic  botany  has  full 
1  enough  to  carry  without  dragging  on  more  of  the  past  than  is  strictly 
dfiil.  Indeed,  if  the  alternative  be  between*  this,  and  the  practice  of 
ew  pedants,  such  as  Sprengel,  who,  taking  their  cue  from  the  name 
ler  than  from  the  thing^  would  trace  our  genera  back  to  the  mediaeval 
balists,  or  even  to  Theophrastus,  Pliny,  £c^  there  could  be  but  one 
oion  as  to  the  proper  course  to  pursue.  That  we  are  not  shut  up  to 
ler  alternative  is  shown  by  the  clear  and  consistent  course  adopted  by 
inseus,  and  followed  by  Jussieu  and  their  principal  successors.  A 
M^tice  thus  sanctioned  might  well  enough  be  continued. 
[>ur  fault-finding  (if  such  it  be)  may  end  where  it  began,  with  the  first 
B  of  the  book.  The  first  edition  of  the  Genera  Plantarum  of  Linnaeus 
s  published  in  1737,  the  sixth,  in  1764;  that  of  Jussieu,  ^Secundum 
dines  Naiurahs  disposita^^  appeared  in  1789;  that  of  Endlicher,  be- 
)en  1836  and  1840.  The  present  much-needed  work,  if  less  erudite 
in  that  of  Endlicher,  is  more  scientific.  Endlicher,  the  best  of  com- 
srs,  appeared  to  know  all  that  had  been  written  about  plants;  Bentham 
1  Hooker  know  the  plants  themselves.  The  former  digested  generic 
meters  admirably  from  the  authorities,  rarely  supplemented  by  original 
lervations.  The  latter  rely  upon  their  own  investigations,  or  verify 
Me  of  others,  and  compile  only  in  the  rare  case  of  the  total  want  of 
iterials, — which  with  their  advantages  rarely  happens.  Endlicher^s 
aracters  are  models  of  style ;  but  the  formula,  like  that  of  Linnseus, 
rolves  constant  iteration  of  phrases  which  are  ordinal  rather  than  gen- 
c  Bentham  and  Hooker's  are  more  synoptical  and  differential,  more 
the  manner  of  Jussieu,  and  are  not  less  remarkable  for  the  intimate 
owledge  and  sound  judgment  which  they  everywhere  reveal.  The  lat- 
r  18  especially  shown,  also,  in  the  limitation  of  genera ;  and  we  may 
pe  that  this  work  will  take  a  leading  and  most  influential  part  in  the 
action  against  the  view  that  genera  are  the  lowest  definable  groups  of 
edes,  and  the  practice  of  subdividing  them  accordingly  upon  single  and 
irsly  technical  characters.  Where  to  draw  the  line  and  fix  the  grade 
genus,  which  is  so  important  because  it  carries  the  leading  name  of  the 
ant,  can  seldom  be  determined  by  general  rules  propounded  beforehand, 
is  a  matter  of  judgment,  not  to  say  insight ;  and  in  this  the  genius  of 
innsos  was  preeminent  The  late  Nees  von  Esenbeck  may  be  taken  as 
good — ^indeed  the  worthiest — exponent  of  the  tendency  to  generic  sub- 
vision  which  characterizes  the  botany  of  the  last  twenty  or  thirty  years. 
to  present  work  will  mark  the  extent  of  the  reaction  in  this  respect 
Another  excellent  feature  of  the  present  work  is  found  in  the  conspec- 
a  of  the  genera  prefixed  to  each  order.  In  this  the  characters  of  the 
ibes  and  other  divisions  are  given,  and  these  are  not  repeated  in  the  body 
^  the  order,  which  saves  room.  We  observe,  also,  that  the  authors 
tostly  have  but  one  grade  of  groups  bearing  names  under  the  order, 
id  tnat  is  tribe^  except  under  Sapindacece^  where  five  suborders  take  their 
laoe,  the  Dodonece  being  disposed  as  of  equivalent  value  with  the  Acer- 
u«i  and  the  Staphylece.  And  the  LardizahaleoB^  reduced  to  Berberidea 
7  a  happy  foresight  (a  new  Chilian  genus  having  since  turned  xi^  ^^ 
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confirmation),  Btiind  only  as  a  tribe  of  tbat  order.  Wa  peroeiTe  howettf 
that  in  Banunculacece,  subtribes  appear  (probably  left  by  an  oreraighlj 
and  that  in  Papaveracem  both  suborders  and  trioii  are  admitted,  the  fiih 
mer  in  what  we  take  to  be  the  proper  senae  of  the  term,  tie.  ;  when 
the  type  is  so  far  peculiar,  or  the  characters  of  saeh  momeot,  tbat  a  f» 
sonable  question  may  be  raised  whether  the  groups  are  not  eDtitki 
to  ordinal  rank ;  e.  g.  Famariem^  and  the  like.  Of  coarse  there  can  )m 
no  question  of  suborders  in  such  an  order  as  Cruaftrm, 

Following  the  conspectus  of  the  true  genera  of  each  order,  eidadii 
genera  are  mentioned,  and  the  place  where  they  are  severally  to  be  80i|^ 
is  indicated.  Reduced  genera  are  mentioned,  and  often  criticised,  at  tti 
close  of  the  account  of  the  genus  to  which  they  are  referred.  AbooiMl 
forms,  or  exceptions  to  the  general  character  of  an  order,  are  partici^uff 
specified  in  paragraphs  which  follow  the  ordinal  character, — a  great  hfll|p 
to  the  student 

Finally,  the  general  sequence  of  the  orders  is  based  upon  thai  of  Ik 
Candolle,  which  has  become  so  familiar,  beginning  with  Uie  Polypetaloil 
Dicotyledons,  with  RanunculacecB,  Ac ;  the  scheme  however  oeing  f¥ 
vised  and  improved  in  its  details,  and  the  orders  ffroaped  naturally  ibIs 
cohorts,  which  in  rank  answer  nearly  to  what  Endlicher  (following  BrowD^ 
proposal)  calls  classes,  and  these,  into  a  few  series,  which  are  somevlMk 
equivalent  to  Endlicher^s  cohorts.  The  general  scheme  of  arrangelBWt 
appears  in  a  Conspectus,  separately  paged,  which  is  printed  paripum 
with  the  body  of  the  work.  As  tliis  volume  will  be  at  once  in  the  haadi 
of  all  working  botanists,  there  is  no  occasion  to  point  out,  nor  need  «• 
comment  upon,  the  various  changes  or  new  combinations  which  appstf 
even  in  this  first  instalment  of  the  new  Otnera  Plantarmm,  Tbepabli- 
cation  of  its  immediate  predecessor  occupied  four  years,  and  this  wis  a 
wonderful  performance  for  a  single  person.  Considering  the  greatv 
amount  of  botanical  research  which  the  present  plan  requires,  and  thi 
vast  accession  of  materials  to  be  elaborated,  we  cannot  look  for  an  ei^ 
Her  completion  of  this  formidable  undertaking  from  the  conjoint  kboa 
of  two  of  the  best  furnished  and  most  industrious  of  botanists,      a.  o^ 

2.  Darlingtonia  Califomiea,  Torr. — ^This  most  rare  and  curioas  pitdMT 
plant  has  last  autumn  been  met  with,  by  Professor  Wm.  fiL  Brewer,  of 
the  California  Geological  Survey,  at  what  is  supposed  to  be  the  original 
station.  The  locality.  Dr.  Brewer  informs  us,  is  "  on  the  Sacramento 
trail,  in  the  valley  of  the  Upper  Sacramento  (not  the  Pitt  River,)  ntu 
'Tim  SouthernV  about  thirty  miles  south  of  Shasta  Mountain.  Thba 
the  only  locality  that  I  have  yet  seen  ;  but  I  hear  of  two  other  localitiaii 
one  in  the  Sierras  near  San  Juan,  the  other  said  to  be  on  Scott's  Moun- 
tain, over  200  miles  northwest  The  plant  is  very  abundant  in  one  small 
locality,  on  a  hillside,  with  southern  exposure,  where  a  small  atream  of 
running  water  makes  a  narrow  swnmp;  the  soil  gravelly;  and  with  bot 
little  vegetable  matter.     All  the  older  leaves  contained  many  dead  insecii^ 

but  none  contained  water The  station  is  at  the  altitude  of  betweea 

2300  and  2500  feet,  where  snow  falls  during  winter,  but  is  exposed  to  a 
clear  unclouded  sun  for  some  months  in  the  summer.  I  shall  forward 
seeds  to  several  botanists  in  the  hope  that  this  interesting  plant  may  bt* 
come  less  rare." 
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A  smsill  Bnpply  of  soand  ripe  seeda,  received  bj  the  writer,  have  been 
liepoeed  of  to  the  beet  advaotnge  for  ensuring  their  germination,  after 
acrificing  two  or  three  of  the  precious  etock  in  ascertaining  their  internal 
tructnre.  The  embryo  is  similar  to  that  of  Sarracenia^  but  the  albumen 
I  more  fiirinaceous.  Externally  there  is  little  similarity,  as  their  shape 
I  clavate,  no  rhaphe  is  apparent,  and  the  seed-coat  is  thin,  loosely  cellu- 
ar,  and  beset  all  over,  less  thickly  at  the  attenuate  base,  with  spreading 
md  stout,  almoet  scale- like,  bristly  processes.  The  characters  drawn  from 
he  seed,  which  complete  the  diagnosis  of  the  genus,  as  presented  in  tech- 
lioal  langpiage,  are  as  follows : 

Darlinotovia.  Semina  basi  attenuata  obovato  clavata,  setis  crassis 
liaud  septatis  e  cellulis  laxis  testa  membranacese  exortis)  undique  squar* 
■oea;  rhaphe  inoonspicua:  tegmen  tenue,  ad  micropylen  attenuato* 
ipiculatum.  Embryo  parvulus  in  basi  albuminis  grannloeo-farinaoei ; 
radicala  cylindrica;  cotyledonibus  perbrevibus.  a.  e. 

8.  Botanical  Colleeiions  in  the  Boeky  Afountaini. — ^The  botanical  read- 
srs  of  this  Journal  are  familiar  with  the  results  of  Dr.  Parry's  reoonnoissance 
»f  the  mountains  of  Colorado  Territory,  at  and  beyond  the  mining  district, 
jjwt  year,  that  is,  in  the  summer  of  1 861.  The  limited  collections  he  then 
made  being  much  in  demand,  and  his  desire  for  exploration  still  unsated, 
Dr.  Parry  revisited  this  interesting  region  early  last  summer  (1862,)  ac- 
companied by  Messrs.  E.  Hall  and  J.  P.  Harbour,  the  party  ascending 
Fake's  Peak,  and  also  crossing  the  principal  range  into  Middle  Park,  ^c 
Dr.  Parry  remained  in  the  mountain  region  until  autumn,  for  the  purpose 
of  oolleciing  the  seeds  of  ConiferaB.  Having  devoted  much  of  his  time 
to  geographical  and  barometrical  observations,  the  larger  part  of  the 
botanical  collections,  except  towards  the  close  of  the  season,  are  due 
to  the  sedulous  labors  of  his  associates,  Messrs.  Hall  and  Harbour. 
Host  of  the  ppecies  collected  in  1861,-^often  too  scantily  for  general 
distribution — ^have  now  been  gathered  anew,  and  many  additional  ones 
have  been  secured,  some  of  them  of  great  rarity  or  novelty.  Messrs. 
Hall  and  Harbour  likewise  collected  the  more  interesting  plants  of  the 
plains  of  Nebraska.  A  systematic  enumeration  of  the  plants  collected, 
with  characters  of  new  species,  <l;c.,  now  in  preparation  by  the  present 
writer,  will  immediately  be  published. 

The  principal  collections  of  the  joint  expedition,  distributed  into  sets 
under  Messrs.  Hall  and  Harbour's  tickets,  extend  to  695  numbers.    These 
saCB  will  be  extended  by  the  addition  of  from  50  to  100  or  more  alpine 
plants  from  the  special  collection  of  Dr.  Parry,  distributed  under  and  in 
continuation  of  his  former  numbers ;  so  that,  in  the  whole,  the  flora  of 
the  Rocky  Mountains  will  be  adequately  represented.    The  specimens 
are  very  good  and  well  made ;  and  the  collection  as  a  whole  is  particu- 
larly interesting.    Thirty  sets  are  offered  to  botanists.    About  fifteen  of 
them  are  nearly  complete  and  full,  and  are  offered  at  eight  dollars  the 
hundred  numbers.    The  remainder  fall  off  to  600  or  500  numberc,  and 
the  specimens  often  less  copious ;  these  are  held  at  six  dollars  the  hund- 
red, at  which  rate  they  are  most  desirable  acquisitions,  and  they  will 
doubtless  be  appropriated  as  soon  as  they  are  known.     Applications  may 
be  addressed  to  Mr.  Elihu  Hall,  Athens,  Illinois,  or  especially  U>  ¥t^l.  k« 
Gray,  Cambridge.  4^,,  ^, 
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4.  8p€eii8  FiUeum;  bj  Sir  W.  J.  Hookbb,  parts  XIII  Mid 
The  progress  of  this  important  work  has  from  time  to  time  been  notiflrf 
in  this  Journal,  and  it  has  now  reached  the  middle  of  the  fowth  toIiiiml 
Part  Xni  begins  with  the  ScolopendrieiSf  consisting  of  the  genns  Scok- 
pendriumy  which  is  here  extended  so  as  to  indnde  Anafframme^  Scktf 
nerioy  and  Campiosorus,  Eight  species  are  described,  of  which  the  in^ 
S.  vulgartj  grows  commonly  in  Europe,  and  has  been  fbnnd  in  Japn^ 
bat  in  the  United  States  seems  limited  to  the  station  at  ChittenangOr  A 
HemUmitU  from  the  south  of  Europe,  8.  pinnaium  from  the  Philippin 
Islands,  the  two  species  of  AnU^mme  from  Braiil,  Sehajfnena  tai 
Mexico,  our  ^  Walking  Leaf  ^  and  its  Siberian  relative,  make  ap  Ai 

genus,  which,  thus  constituted,  is  distinguished  firom  the  AtpUmm  \f 
aving  the  involucres  arranged  in  pairs  opposite  to  each  other  on  fl» 
tiguous  veinlets. 

The  remainder  of  part  XIII  and  part  XIV  are  taken  up  with  the  Jt 
pidiaceaj  the  numerous  species  of  which  are  arranged  in  seven  gmon^ 
DidymochlanOy  Afpidiunij  Nephrodiuniy  NephroUpii^  Oleandra,  Ihif* 
ema  and  Onoclea,  Of  the  "first  genus  there  is  but  one  species,  D.  him' 
lata,  Desv.,  having  many  synonyms,  and  growing  in  nearly  all  tropieil 
lands.  Aspidium  includes  all  the  Ferns  with  orbicular  and  peltate  ii- 
volucres,  and  is  divided  into  sections  Polystichum,  with  free  vdns.  Of' 
elodium,  with  meniscoid  venation,  Cyrtomium,  with  veinlets  slig^ 
united,  and  Euaspidium,  with  veins  variously  and  compoundly  aatt* 
tomosing.  For  convenience  of  classification,  in  the  last  section  k  1^ 
eluded  toe  group  of  species  having  compoundly  reticulated  venation  snd 
reniform  involucres,  constituting  the  genus  Sagenia  of  Presl.  AU  odtf 
Ferns  with  reniform  involucres  are  put  in  the  genus  Nephrodtum,  hen 
including  as  sections  PUocneima,  the  veinlets  forming  elongated  ooital 
areoles,  JSunephrodium  with  connivent  veinlets,  and  Lastrea,  with  frai 
veins.  This  arrangement  of  the  old  Swartzian  genus  Aspidium  is  veiy 
convenient  to  the  student,  more  comprehensible  than  the  arrangement  of 
Mettenius,  and  much  more  reasonable  than  the  multitudinous  genera  of 
F6e  and  others ;  but  the  placing  in  Aspidium  of  species  having  the  techni- 
cal characters  of  Nephrodium  {Sagenia)  is  a  confession  that  this  divisioa 
into  two  genera  is  not  perfectly  natural.  Among  the  AspidiMB  with  an- 
astomosing venation  it  will  always  be  difficult  to  separate  the  species  with 
reniform  mvolucres  from  those  with  orbicular  and  peltate  involucres,  m> 
closely  are  they  otherwise  related,  and  thus  it  seems  more  natural  t» 
make  but  one  genus  of  Aspidium,  as  Dr.  Mettenius  has  done. 

Of  Aspidium,  seventy-five  species  are  described,  and  of  Niephrodiemf 
one  hundred  and  fifty-two.  The  species  of  Aspidium  found  in  the 
United  States  are  five ;  A,  Lonckitis,  acrostichoides,  muiuium,  acukatum, 
(which  includes  a  host  of  synonyms  and  varieties  from  all  parts  of  the 
world,)  and  A,  juglandifolium,  the  Phanerophlehia  nobilis,  Uebm., 
which  occurs  in  New  Mexico.  Of  these,  A,  acrosttchoides  and  4.  mwi- 
turn  are  exclusively  American  ;  the  latter,  from  the  North  West  coast, 
being  one  of  the  handsomest  of  the  whole  genus.  A  frond  of  A,  munir 
turn,  well  covered  with  fruit,  is  one  of  the  finest  ferns  ever  seen  in  herba- 
ria.  Our  species  of  Nephrodium  are  ten ;  JV.  Thelypteris,  NovehoracenM, 
paiens,  Filix-mas,  {Asp,  Ludovicianum,  Kze,  and  N,  Floridanum,  IlookJ 
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tfrn,  {Asp.  arffutum,  Kaiilf.,)  cri$kttum,  Ooldieanum,  marpinak,  fror 
t,  and  9pinulo9um  (incliiding  dilatatum),  N,  Noveboraeeme^  Chldi' 
m  and  marginaie  are  exclusively  American.  N.  NovtboraoenMe  is 
gely  a  subject  of  doubt,  as  to  whether  it  is  really  distinct  from  K* 
fpUrU,  Asp.  Ludovkumum  the  author  has  not  seen,  but  his  N. 
idcMum^  figured  in  FiliceB  Ezoticm^  is  referred  to  N.  FiHoHnas^ 
gh  somewhat  doubtfully.  The  writer  of  this  notice,  who  has  seen 
iving  Fern  in  Florida,  is  disposed  rather  to  consider  it  a  form  of  Asp, 
Uum.  (  See  Chapman's  Flora  of  the  Southern  Slates.)   Good  and  aban- 

specimens  of  A.  arguium  from  California,  and  of  the  Florida  and 
siana  species,  are  greatly  needed  to  settle  their  not  very  obvious  affin- 
Asp.  Bootii^  Tuckerm.  is  not  noticed  in  this  work,  though  Lastrea 
%la^  var.  uliginosa^  Moore,  which  is  the  same  thing,  is  referred  to  N. 
tlosum.  It  is  not  impossible  that  A.  cristatum^  may  have  to  be 
id  with  A.  spimdosum  and  dilatatum.  The  two  former  constantly 
'  together,  and  there  seem  to  be  all  degrees  of  intermediate  forma. 
P  Jyephrolepis  only  six  species  are  described,  and  it  will  not  be  easy 
id  places  among  them  for  all  the  forms  which  appear  in  herbaria. 
xaltata  occurs  in  Florida.  OleandrOj  a  most  natural  genua,  is  rep- 
ited  by  five  species,  all  of  them  tropical.  Fadyenia  prolifera  is  still 
ned  as  a  genus,  though  hardly  distinct  enough  from  Nephrodium, 
\thiopteris  is  now  known   to  have  involucrate  sori,  and  is  therefore 

properly  united  with  OnoeleOj  the  oldest  name.  The  species  of 
:lea  will  be  given  in  part  XV. 

lere  occur  here  and  there  some  typographical  and  other  errors.  On 
t  60.  the  name  draconopterum,  which  was  given  to  a  Fern  from  the 
nus  of  Darien,  is  converted  into  dicranopterum,  a  good  enough 
e,  but  not  the  original  one,  and  not  applicable  to  the  plant  referred 
So,  on  page  54,  for  FuaspUnium,  Fuaspidium  was  intended, 
ne  who  compares  this  Species  Filicum  with  other  systematic  works 
lis  extensive  and  difficult  order  will  find  that  it  is  remarkable  for 
ease  with  which  it  enables  the  student  to  identify  an  unknown 
.  Many  doubtful  and  little  known  species  are  omitted;  but  if  a  Fern 
scribed  in  the  book,  its  name  can  almost  invariably  be  found  with 
and  certainty. 

olypodium  and  Acroetichum  are  the  largest  genera  now  remaining 
3  elaborated,  so  that  the  work  will  hardly  need  to  be  extended  beyond 
Ih  volume,  though  a  supplementary  volume,  of  species  discovered 

the  genera  were  arranged,  will  probably  be  added. 

is  to  be  hoped  that  the  powers  of  this  illustrious  and  venerable  bot- 
;  may  hold  out,  and  bis  life  be  prolonged,  to  see  the  full  completion 
lis  work,  and  to  enjoy  his  pleasant  studies  long  thereafter. 

D.  C.  B. 
OCT — 

On  the  classification  of  the  Brachyura^  and  on  tJie  homologies  of  the 
finary  joints  in  Decapod  Crustacea  ;  by  Wm.  Stimpson,  M J). — Dr. 
iHL  has  recently  been  making  some  carcinological  investigations, 
Afonaisbericht  der  Konigl.  Akademie  der  Wissenschajten  zu  Berlin^ 
1,  and  Annals  and  Magazine  of  Nat.  Hist.,  London,  1862,)  whicbi 
\  led  him  to  propose  a  new  classification  of  \]hel[i\^«t  CrosXA&ws^ 
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He  considera  the  characters  of  the  external  antenniB,  particularly  of  thdr 
second  joint  (baaicerite),  of  paramount  importance,  and  would  dividi 
the  suborder  Brachyura,  in  accordance  with  these  characters,  into  fbv 
groups,  namely, 

Orbata,  with  the  first  two  joints  of  the  antenna  only  present,  the  n4 
wanting,  as  in  Aeanthoctfclut. 

Liberata^  with  the  basicerite  free,  as  in  Ondnop^u, 

Incumata,  with  the  basicerite  wedged  in  between  the  pterygostomioi 
and  the  epistome,  as  in  Ccuuer, 

Per/uio,  with  the  basicerite  completely  united  witli  the  neighboriiig 
parts,  as  in  Stenorhynehui. 

These  differences  are  certainly  of  great  importance,  and  hare  not 
generally  received  sufficient  attention  from  carcinologista.  But  thcj 
can  scarcely  be  used  for  the  primary  subdivisions,  as  they  are  not  coii- 
cident  with  characters  of  still  higher  value.  By  their  use  we  shoakl  be 
required  to  dismember  well-marked  groups ; — to  separate  for  instaaei^ 
Macrocheira  from  the  Maloids  and  Gecareinus  from  the  Ocypodoidi^- 
while  stranee  approximations  would  occur,  as  of  Oneinoput  with  Mye^ 
ris.  Experience  has  long  since  shown  us  that  it  is  impossible  to  groof 
animals  upon  the  variations  of  a  single  organ. 

Some  of  Dr.  Strahrs  conclusions  are  so  surprising,  that  they  toK] 
well  require  the  closest  scrutiny  before  acceptation.    For  exampk^  M 
says :  "  The  LeucosicB  I  consider  to  include  only  Dana's  LeueoMm^niA 
Dorippe  and  Elhusa,     I  separate  the  Calappida  and  Matutida  froa 
them,  and  unite  them  with  the  ParihefiopinoB  rejected  from  the  (hf 
rhynchay    This  combination  is  justified  **by  the  agreement  in  .the  ntD* 
ation  of  the  afferent  canal  of  the  branchial  cavity  and  of  the  male  lexoal 
organs,"  etc.     But  the  Calappidas  are  entirely  removed  •  from  the  Pfl^ 
thenopinas  in  the   structure  of  the  mouth-parts;  the  buccal  cavity  ii 
narrowed  anteriorly  so  that  the  efferent  branchial  channels  termiDiie 
at  the  middle  instead  of  the  sides  of  tlie  endostome,  and  are  covered  bj 
the  indurated  summits  of  the  lacinise  of  the  first  pair  of  maxiUipedl 
(tntocheirognathites).     Like  the  Leucosidea  they  are  oxystomatons,  n 
Milne- Edwards  has  shown.    They  indeed  differ  from  these  latter  ii 
the  situation  of  the  efferent  canals,  and  should  therefore  be  sept* 
rated  as  a  distinct  group ;  but  they  should  no  more  be  united  to  the 
Parthtnopina  than  should  the  Dorippidatj  which  Dr.  Strahl  would  unite 
with  the  LeucondeOy  although  these  are  far  more  nearly  allied  to  the 
Calappidce,  not  having  the  afferent  canal  covered  by  the  exognath  of 
the  outer  maxiilipeds,  which  is  the  case  in  all  Leuco$idea, 

Again,  Dr.  S.  remarks,  **  The  genus  Grapsus,  limited  by  the  rejectioa 
of  Leptograpsus,  Metopograpsus^  etc.,  and  represented  by  the  speciee 
PharaoniSj  strigosuSy  Webbij  etc.,  must  be  removed  not  only  out  of  the 
Grapsoidea^  but  even  entirely  out  of  the  Brachyura,  because  the  struc- 
ture of  the  external  antennse  differs  completely  from  that  which  prevsiU 
amongst  the  Brachyura.  Grapsus,  for  instance,  has  no  operculum  at  the 
base  of  the  external  antense,  but  a  perforated  tubercle,  as  in  the  Macroure, 
and  must  therefore  at  least  be  placed  among  the  Anomoura.**  Here  we 
would  have  Leptograpsus  variegatus  and  Grapsus  strigosiis,  for  instance.— 
forms  so  closely  allied  that  they  are  placed  in  one  and  the  same  genui 
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by  K>  aldlUal  a  naturalist  as  Dana, — separated  so  widely  from  each  other 
tnat  the  latter  species  is  placed  among  the  Anomoura !     Let  us  examine 
fresh  or  wet  specimens  to  ascertain  whether  Orapsui  in  reality  has,  at 
the  haae  of  the  antennse,  a  structure  so  essentially  differing  from  that 
found  in  ordinary  Brachyura.    Dried  specimens  are  too  commonly  used 
in  these  investigations,  and  are  very  apt  to  lead  to  error.    The  "  oper- 
culum,'' spoken  of  above,  is  the  coxal  joint  (coxocerite)  of  the  external 
antennsB,  which  is  moveable  in  all  crabs,  even  where  the  next  (basicerite) 
is  not.    In  a  Maia  for  example,  this  coxal  joint  may  be  raised  a  little, 
so  that  the  membranous  areola,^  which  occupies  its  postero-interior 
surfece,  may  be  partially  seen.    In  Leptograp^tLa  this  areola  is  more  ex- 
posed, encroaching  somewhat  upon  the  margin  or  outer  surface  of  the 
coxal  joint,  or,  in  other  words,  this  joint  is  kept  permanently  a  little 
raised.     In  Orapsua  the  coxal  joint  (here  the  "  perforated  tubercle"  of 
Sirahl)  is  still  more  evolved,  and  its  sides  are  folded  in,  giving  it  a 
globalar  form,  and  contracting  the  areola,  which  is  thus  placed  in  a  slit 
and  becomes  almost  wholly  external.    The  different  form  of  the  coxo- 
cerite in  Orapsui  is,  therefore,  the  result  of  a  simple  modification,  not 
of  structural  importance.     In  JDromia  the  coxal  jomt  is  also  slit,  at  one 
side,  but  the  areola  is  on  the  inner  surface.     This  joint  in  Dromia  is  not 
''so  shrunken  that  only  the  tubercle  remains."     It  is  far  larger  in  pro- 
portion than  is  usual  in  the  higher  Crustacea.     Dr.  Strahl  says  that  "  if 
ve  ima^ne  the  slit  in  the  tubercle  of  Dromia  carried  out  to  one  side, 
10  that  nere  the  peripheral  mar^nis  completely  separated,  we  have  the 
operculum  of  the  Brachyura  in  its  perfect  form. '     !But  this  prolon^tion 
Cff  the  slit  would  cut  the  coxal  joint  in  two,  which  is  not  the  case  m  the 
•operculum."     For  this  **  operculum"  is  truly  the  homologue  of  the 
eoxocerite  of  Dromia  and  Homarus  in  its  entirety ;  as  may  be  seen  by 
eoroparing  with  this  part  in  Pilumnus,  for  instance,  where  the  basicerite  is 
Dot  soldered  to  the  contiguous  parts  as  is  usual  in  Cancroids,  but  is  free 
nd  articulated  directly  with  the  *^  operculum"  in  the  same  manner  as  it 
ii  with  the  coxal  joint  in  the  other  two  genera  named.    Pilumnus,  we 
may  remark  incidentally,  would  be  classed  with  Partkenope  by  the  char- 
acter of  its  antennas. 

Dr.  Strahl  proposes  new  names  for  the  first  two  joints  of  the  external 
antennae ;  the  first  (coxocerite)  he  would  call  intercalare  ;  the  second 
(bisioerite)  armiger  ;  while  the  third  (ischiocerite),  he  calls  the  first  joint 
of  the  antennas,  which  is  certainly  liable  to  mislead.  Professor  Milne- 
Edwarda,  who  has  done  so  much  towards  elucidating  the  homologies  of 
these  joints,  has  given  to  them  the  names  in  brackets,  which  are  more 
imm>priate ;  for  there  is  undoubtedly  a  perfect  correspondence  between 
them  and  the  joints  of  the  maxillse  or  feet.  I  believe  it  possible  to  carry 
the  homology  even  further  than  the  celebrated  French  zoologist  has 
done,  and  thi^  the  antenna  in  Question,  like  a  foot  or  maxilliped,  con- 
liits  normally  of  seven  joints.  In  the  embryo  of  HippolyU  as  figured  by 
Kroyer  {^Monog.  Fremst,  af  Hippolyte^s  Nordiske  Arter^  etc.,  tab.  vi,  f» 

*  Iht  ao-caUed  tympanttm.  It  is  very  doubtful  whether  the  auditory  orsao  ia 
ever  here  sitoated.  Kroyer  has  demonstrated  (Kongl.  Danske  Videntk.  SeUkahi 
Shifter^  1856.  iv,  288)  that  a  fax  more  oomplicatea  auditory  apparatus  exists  at  the 
luae  of  the  iDtenial  anteome. 
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121),  there  are  five  distinct  joints  beyond  the  bancerite,  which  wonU 
make  seven  in  all.  Moreover  they  can  be  demonstiated  in  the  adaft 
Squilla^  Axiua,  and  Pagurvs,  and  particularly  well  in  HomaruM^  when 
tbe  parts  arc  more  distinct  from  their  lai^e  size.  The  '*  pedaDcie"  of 
the  antenna  in  the  lobster  is  considered  by  Milne-Edwarda  to  consist  of 
five  joints ;  but  a  sixth  is  indicated  at  the  base  of  the  penult,  on  the 
lower  side  of  the  meoaber.  Here  there  is  a  small  triangular  pieee^ 
articulating  with  the  second  and  third  joints  as  well  as  the  penalty  pw- 
fectly  mobile,  and  dependent  upon  no  one  of  these  joints  more  toa 
another.  An  additional  evidence  that  this  piece  is  the  repreaentatiTe  of 
a  distinct  joint  is  furnished  by  the  fact  that  the  articulations  of  the  two 
proximate  joints  are  in  the  same  plane,  and  not,  as  should  be  the  ens 
were  they  normally  contiguous,  in  planes  perpendicular  to  each  oAoi 
To  complete  the  number  (seven)  of  joints  we  nave  the  flagellum,  whid 
corresponds  to  the  dactylus  or  terminal  joint  of  the  thoracic  memben. 
This  liomology  is  rendered  probable  by  the  occurrence,  in  the  ranaik- 
able  Hippidean  genus  Mcutigopus*  discovered  by  me  in  the  Chhieii 
Seas,  of  a  multiarticulatc  dactylus  to  the  chelipeds  perfectly  simikrto 
the  fiagelliform  terminal  appendage  of  an  antenna. 

The  squamiform  appendix  of  the  antenna  is  attached  to  the  tecood 
joint,  and  is  homologous  to  the  exopod  of  the  feet,  or  the  exognathof 
the  maxillipeds,  which  has  the  same  position.  It  is  called  eoafkotenk 
by  Milne-Edwards,  but  would  be  more  appropriately  named  eawefrt^s 
term  indicating  its  relations  with  greater  exactness,  and  correspondiag 
in  construction  with  that  of  its  homologues.  This  appendage  is  nonnaUj 
two-jointed,  as  is  seen  in  the  embryo  Homarus  and  in  the  adult  Squilk; 
its  basal  joint  is  obsolete  or  coalesced  with  the  terminal  squamiform 
joint  in  adult  Macroura  and  Anomoura,  while  in  Brachyura  the  entire  ap* 
pendagc  disappears  with  perfect  development.  The  little  basal  joint  cf 
the  exocerite  in  embryo  Homarus  is  mistaken  for  the  ''armiger"  (btsie- 
erite)  by  Dr.  Strahl,  who  considers  the  larffc  joint  which  supports  boA 
branches  of  the  antenna  as  the  "  intercalarc  (coxocerite),  on  the  groand  J 
that  in  the  adult  the  third  joint  is  articulated  with  both  the  coxocerite 
and  the  basicerite.  But  this  is  so  only  in  appearance ; — if  the  anteDHA 
in  a  fresh  lobster  or  cray-fish  be  bent  outward,  it  will  be  seen  that  tiie 
posterior  condyle  of  the  third  joint  articulates  with  the  basicerite  alone. 
The  basicerite,  in  the  embryo  Decapod,  is  far  from  being  the  trifling 
joint  seen  at  the  base  of  the  scale-like  appendage ;  but  is,  in  fact,  that 
large  supporting  joint  which  is  the  first  to  make  its  appearance,  and 
which  often  reaches,  with  its  exocerite,  a  large  size  before  any  trace  of 
other  joints,  either  coxal  or  terminal,  can  be  perceived.  In  the  figurei 
accompanying  the  valuable  observations  of  Dr.  C.  Spence  Bate  {Phil 
Trang.,  1858,  pi.  xl,  f.  B.  3,  etc.),  this  character  of  the  basicerite  is  well 
shown  in  representations  of  the  Zoea  of  Carctnus  mcenas.  Here  we 
have  the  joint  in  question  very  large,  armed  with 'a  long  spine  on  one 
side  and  the  exocerite  on  the  other,  while  the  rest  of  the  antenna  is  in 
a  rudimentary  condition,  and  there  is  no  coxocerite  visible.  This  latter 
joint,  with  its  areola,  makes  its  appearance  at  a  later  date,  at  the  base  of 
the  basicerite. 

•  Proc  Acad.  Nat  Scl  Philad.,  Dec,  1868.    Not  the  Mattiffopui  of  Leodort, 
which  IB  a  Serge9te$, 
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le  laxge  comparative  size  of  the  exocerite  in  the  embryo,  is  in  ac- 
wce  with  what  we  observe  in  the  gradations  of  adult  Grnstacea. 
e  lowest  in  the  series  have  generally  the  external  branch  of  their 
bers  most  developed ;  as  we  rise  in  the  scale,  we  observe  the  inner 
;h  becoming  more  and  more  developed,  while  the  outer  branch  is 
:ed  and  may  disappear  entirely.  Compare,  for  example,  the  thoracic 
>f  some  Schizopods  with  those  of  the  Caridea  and  Brachyura. 

Observations  on  the  genus  Unio^  togetlter  with  descriptions  of  new 
»,  their  soft  parts^  and  embryonic  forms^  in  the  family  UniofUdce, 

before  the  Academy  of  Natural  Sciences  of  Philadelphia,  and  pub- 
i  in  their  Journal ;  by  Isaac  Lea,  LL.D.,  President  of  the  Academy 
atural  Sciences  of  Philadelphia,  ka, — Memoirs  so  elaborate  and  val- 
I  to  science  as  those  of  Mr.  Lea  demand  a  more  extended  notice 
our  pages  will  permit  We  can  do  little  more  than  call  Uie  atten- 
of  those  interested  to  the  great  results  of  his  untiring  labors  in  the 
rtment  of  recent  Conchology.  It  is  well  known  to  the  scientific 
1  that  Mr.  Lea  has  been,  for  many  years,  devoting  a  large  portion  of 
ime  to  the  elaboration  of  the  Unionidae,  a' family  of  freshwater  Mol- 
^  Up  to  this  time  the  results  of  his  labors  are  embodied  in  8  vols, 
irith  a  considerable  number  of  finely  executed  plates.  We  have  now 
vii.  and  viii,  of  2  parts  each,  before  us. 
>L  vii,  part  1  consists  of  51  pages  of  text  and  12  plates,  with  elab- 

descriptions  of  38  new  species,  with  diagnoses  of  the  soft  parts 
d  species  not  before  examined  anatomically.  **The  descriptions  and 
w  of  the  soft  parts,  in  this  paper,  will  be  found  to  be  important 

of  Unio  multiplicatus  (nobis)  represents  the  anomalous  character 
le  female  of  this  large  and  multiplied  species,  so  common  in  the  val- 
f  the  Ohio,  with  her  distended  branchial  uterus  occupying  the  four 
8  of  the  branchiae,  charged  with  probably  three  or  four  millions  of 
yonic  shells  ready  to  be  hatched.  The  singularly  formed  plicate 
:hial  uterus  of  U.  Woodwardianus  (nobis)  and  U,  Fhaseolus  Hi  Id., 
ilso  attract  the  attention  of  the  zoologist." 

>1.  vii,  part  2  consists  of  39  pages  text  and  18  plates,  with  descrip- 
of  40  new  species.  In  the  two  parts  of  vol.  vii,  39  exotic  and  the 
I  number  of  indigenous  species  are  described.  Mr.  Lea  regards 
gia  as  the  zoological  center  of  Unionidae.  Up  to  the  publication  of 
volume,  he  has  described  151  species  from  that  state  alone  I 
)L  viii,  part  1,  consists  of  56  pages  of  text,  containing  descriptions 
8  new  species,  and  is  illustrated  with  16  plates. 
>1.  viii,  part  2,  contains  58  pages  of  text  and  18  plates,  with  descrip- 
I  of  58  new  species,  all  of  which  are  indigenous  to  this  country.  From 
lather's  introduction  to  the  8th  volume,  the  following  interesting  facts 
aken.  **  Since  the  issuing  of  my  last  volume  (7th)  many  new  spo- 
of the  UnionidiJB  have  come  into  my  possession,  and  I  now  give  full 
riptions  and  remarks  upon  most  of  them.  The  Southern  States,  and 
icalariy  Alabama,  Mississippi,  Georgia  and  North  Carolina  have  mul- 
Bd  them  greatly.     The  very  remarkable  diffusion  of  species  of  this 

of  zoological  life  in  so  many  varied  forms,  some  of  them  so  nearly 
d,  will  strike  the  attention  of  the  student ;  for  no  other  portion  of  the 
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fflobe  exhibits  anything  at  all  kindred  to  this  leimrkabla  dflidopmi 
Nature  has  been  so  lavish  in  these  states,  that  althosgh  the  graiterHl 
smaller  streaniii  penetrate  in  every  directioQ,  still  nearly  all  seem  to  kM  ^'^ 
some  peculiar  form   pertaining  to  each.     Unfortonatelj  the  enifi^ 
troubles  in  the  South  have  cut  off  these  investigatioos,  and  ontil  fMi 
shall  return  to  open  as^ain  scientific  correspondence,  the  proeecnooi  i 
these  re<Hrarches  will  naturallj  remain  interrupted.** 

**  In  the  introduction  to  my  laftt  volnme,  I  enumerated  the  spedeaof  tb 
family  Unionidm  flescribed  to  that  time  as  inhabiting  the  United  Stttik 
The  number  was  then  in  the  United  States  550;  in  other  parts  of  SoA 
America,  38.  Up  to  this  time  we  have  in  the  United  Staiei,  901; 
which  are  thus  divided  ;  ^aio,  520 ;  Margaritana^  28;  Amodomlm^  fil. 
To  these  may  be  added  for  the  remaining  part  of  North  Americt,  SI 
species;  making  together  646  species  of  the  family  now  known.** 

**  Texas  has  yet  been  but  very  slightly  examined,  and  its  branching 
stream.%  watering  the  soil  in  every  direction,  roust  be  productive  of  ridw 
in  thexe  mollunks,  which  will  fully  reward  the  labor  of  the  natnnliit 
A  large  portion  of  Louisiana,  Mississippi  and  Alabama  has  not  been  a- 
amined,  and  Florida  is  almost  a  virgin  field  for  investigation.** 

Other  memoirs  by  the  same  author  are  now  in  process  of  pnUicstiQi^ 
abstracts  of  which  have  appeared  in  the  Proceedings  of  the  Acadeny. 
The  papers  are  as  follows;  1.  Description  of  a  new  geout  TVypoaatfoat 
of  the  family  AfelanidcB,  and  of  forty-five  new  species.  2.  Deseripdoi 
of  ten  new  species  of  UnionidcB  of  the  United  States.  8.  Descriptiotrf 
two  new  species  of  exotic  Uniones  and  one  Monocondyicea,  4.  Ueierip- 
tion  of  a  new  genus,  GoniobasiB  of  the  family  Melanidct^  and  eighty4ff0 
species.  5.  Description  of  eleven  new  species  of  Melanida  of  the  United 
States.  We  have  been  permitted  to  examine  five  plates  of  Mr.  Les^ 
forthcoming  Memoirs  on  the  Mdanida^  upon  which  are  figured  SM 
species.    This  will  bo  noticed  more  fully  hereafter. 

VII.  ASTRONOMY  AJSiD  HETEOROLOOT. 

1.  Be-discavery  of  Daphne^  Asteroid  (41). — ^It  has  been  stated  in  tlni 
Journal,  vol.  xxxii,  p.  438,  that  Daphne  was  discovered  at  Paris,  May  33, 
1856 ;  but  the  reliable  observations  only  embraced  an  interval  of  foar  daji, 
and  the  arc  described  in  this  interval  was  but  little  more  than  ooe  de- 
gree. Any  orbit  computed  from  these  observations  must  of  course  be 
liable  to  considerable  uncertainty. 

On  the  9th  of  September,  1857,  M.  Goldschmidt  of  Paris  discovered  a 
small  planet  near  the  position  which  had  been  computed  for  Daphne, 
and  for  several  months  no  doubt  was  entertained  that  this  planet  wai 
really  Daphne;  but  on  making  a  careful  computation,  M.  Schubert  dis- 
covered that  the  same  orbit  could  not  be  made  to  represent  both  series  of 
observations.  lie  therefore  concluded  that  the  planet  discovered  Sept  9, 
1657,  was  a  new  planet ;  and  it  received  provisionally  the  name  of 
Paeudo-Dapkne, 

At  the  next  opposition  which  should  have  occurred  in  December,  1858, 
neither  Daphne  nor  Pseudo-Daphne  could  be  found ;  and  at  the  soc- 
ceeding  op[>osition  in  March,  1860,  astronomers  were  equally  unsuccees- 
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*  h  the  following  year  however  they  were  more  fortunate,  as  Psendo- 
fimewas  rediscovered  by  M.  Goldschmidt  at  Paris,  Aug.  27,1861^ 

*  tUi  planet  the  name  of  Afelete  has  since  been  given. 

Uiphae  however  hud  escaped  the  search  of  astronomers  for  more  than 

Cin,  and  seemed  hopelessly  lost.  Bdt  on  the  31st  of  August  1862, 
ther  of  Bilk  discovered  a  small  planet  of  the  11th  magnitude,  and 
tbee  hours  he  perceived  that  the  plane  of  its  path  bore  some  resem- 
iOoo  to  that  of  Daphne.  In  a  few  days  it  became  evident  that  this 
t  planet  was  really  Daphne.  The  following  are  the  elements  of  this 
iB6t  computed  from  ooservaUons  of  Aug.  31,  Sept  5,  and  Sept  11, 
i  tide  by  side  are  placed  the  elements  as  they  had  been  previously 
iputed  from  the  observations  of  1 856. 

Epoch  1862,  Sept  6*5.  Berlin  m.  t     1856,  May  22*5.  Berlin  m.  t 
n  =  233'*  44'  39"-8  236°  52'  Il"'l 

I  =  179     1     1  '1  119   55  11  -8 

•4  15    12  47  -8 

'1  16    24     9  -8 

844"-952 
0*415450 

bere  is  very  little  room  for  doubt  that  both  series  of  observations  be^ 
to  the  same  body.    The  remaining  uncertainty  can  only  be  removed 

.  rigorous  coroputntion  of  an  orbit  which  shall  embrace  all  the  ob- 

itions  of  1856  and  1862. 
Discovery  of  a  new  Asteroid  by  M,  TempeL — On   the  29th  of 

ost,  1862,  M.  Tempel,  at  Marseilles,  discovered  a  planet  of  the  11th 

uitude,  whose  position  he  indicated  upon  Argelander's  chart    The 

win^  are  the  approximate  positions  of  this  planet  for  the  29th 

dOth. 

Aug.  29,     10^  R.  A.  =  0»»  2m  32",  ^  z=  +  3*>  55' 

30,     10    30~  R.  A.  =  0    2    12,   ^  =:  +  ^    50  80" 
lis  asteroid  has  been  named  Galatea, 

tie  following  are  the  elements  computed  by  Dr.  f^rischauf  from  ob- 
itions  of  Sept  16,  22  and  28. 

Epoch  1862,  Sept  16-0,  Berlin  m.  t 

Mean  equinox  1863*0 


• 

14  38  49 

p  = 

16  47  27 

728"-320 

0  = 

0*458452 

M  = 

363**  48'  52"*9 

n   =r 

6  42  36  5 

Q  = 

200  29  20  -2 

• 

3  15  43  *8 

9  = 

14  12  26  -3 

h   = 

858"*592 

log.  a  = 

0*410813 

announced  in  the  last  No.  of  this  Journal,  p.  430,  that  Mr. 
huiat,  of  New  York,  discovered  an  asteroid  on  the  25th  of  September, 
poaitions  given  by  Mr.  Parkhurst  correspond  very  nearly  with  those 
[mted  from  the  preceding  elements,  from  which  we  infer  Uiat  the 
et  observed  was  Galatea. 

Duiewery  of  Asteroid  (75).— On  the  22d  of  September,  1862,  a 
ait«roid  was  discovered  by  Mr.  C.  H.  F.  Peters,  director  of  the  Ob* 
c  JoDB.  ScL-^aooND  SxaiBs,  Vol,  XXXV,  No.  103.— Jaii.,18IQ&. 
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•amtoiT  of  Hmihoa  Ooll«g^  State  of  New  Tork    It  appei 
■taroftiielllh  magnitude.    From  obukvatraitt  of  8q)L  82,9 

Mr.  Peten  hai  oompatod  the  fUlowiog  orb'it : 

Epoch  1888,  Sept  35-5,  WashiDg^on  la.  t 
Kara  u>omAl7,  22°    J'    6"-7 

LongHnde  of  Feribelion,  336   31   33  -6  )  Mean 

Loogitnde  of  aaoeDding  node,        0  22   23  -0  (     of 
iDohnition,  5     6   4C  -0 

Eoosntridt^,  l>-S84205g 

Mean  daily  motion,  825'''590 

Bemi-major  szia,  2-643389 

4.  Aitronomieal  and  Miteorohpifal  Ohervationi  made  at  I, 
Btaiti  Nawd  Obienatonf  durintf  the  year  1861 ;  pubil»bcd  by 
from  the  Hon.  Secrstu^  of  the  JS'nvy ;  Commandar  J.  M,  GiLLie 
BaperintondeDt  Wuhington:  Goverament  Printing  Office,  IS 
pp.  520. — lliiB  Tolnme  inaognrates  a  new  order  of  things  at  I 
CllieerTator3r,  (formerly,  bat  witiiout  authority,  called  the  "Xal 
aervatory")  in  WashioKtoa.  Frum  a  prefatory  Notice  by  the 
tendent,  we  leant  that  Uie  ten  years'  accumnlation  of  observatii 
rarior  to  Jan.  1, 1B61,  are  now  in  conite  of  preparation  for  p< 
llieae  cotnpriae  obeerrations  with  the  tranait  mttniment,  mi 
meridian  cirele  and  eqnatorial,  from  18S1  to  1860,  both  iooloa 
observationa  from  1846  to  1851 ;  magnetic  obaervationt,  dec! 
vertical  force  inatmment  and  dip  circle,  from  July,  1842  to  € 
and  meteorologies  observations  from  Jaly,  184S  to  Dec  18( 
greaa  baving  made  the  reqaisite  appropriations,  a  corps  of  c 
now  engaged  in  tnutsoribing  from  the  record  books  all  the  obt 
in  order  to  prepare  for  their  computation  by  Dr.  B.  A,  Gould, 
this  doty  has  been  assigned  and  who  has  contracted  to  ret 
ready  for  the  printer  within  two  and  a  half  yean.  The  prc^re 
made  in  the  computationa  secures  the  publication  of  b  to 
soon,  and  should  no  unforeseen  event  occur  to  cause  delay,  tb< 
these  long  sequestered  observations  will  be  published  within  tl 
The  Introduction  gives  an  accoant  of  the  instrument  and 
of  the  Observatory,  and  the  plan  of  work,  followed  by  the 
observations  made  with  each  instrament 

The  physical  aspects  of  tiie  comet  of  1S61  (11)  is  aecompa 
beautiful  plate  of  its  appearance,  Jnly  Sd,  8d,  4Ui  and  Tth,  and 
with  Prof  Hubbard's  Elements,  already  published  in  this 
(xixii,310).  The  whole  volume  is  beautifully  printed  at  tht 
ment  Office. 

6.  Diteovery  of  Aiieroid  (76). — On  the  Slat  of  Octobw, 
d' Arrest,  at  Copenhagen,  dificovM«d  another  planet,  which  app 
star  of  the  12th  magnitude.    It  has  received  the  name  of  JVW5K 
of  love  and  beauty  in  the  Soandinaviau  mythology. 
Hmoaotoer. 

6.  Shooting  Stars  0/ November,  1802. — The  following  is  at 
of  observations  communicated  to  the  Committee  on  Periodien 
of  the  Connecticut  Academy  of  Arts  and  Sciences,  and  re 
the  Academy  at  their  meeting  in  November. 
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ilMM  ol  OermmUom^  Po^  N.  kt  4(f,  W.  bug.  75i''~2%i  06- 

urver^  Mr.  Bmij.  F.  Martk. 

Confona.  Uacwtifn.    Uneoaf. 

lib.  From  d>>  5»  to  4>»    A.M.    11  4  1        16  in  65« 

"4  «  5  5"  «*       14  1  15  «<  65 

Being  in  all,  35  5  T        81  in   %^ 

o6nfonnable  radiated  from  Leo,  and  were  nearly  all  bright — ^lea;r- 
na.    The  obeervations  were  mostly  in  the  N.  and  N.B. 
rva/toiw  at  Hwmfwd  College,  N.  lat  40",  W.  lon^.  75^^-— Tbe 
ra  were  Pro£  SamL  J.  Oommere  and  lir.  Jos.  G.  Pmkham. 


Ooofom. 

Ummc 

Uaeoof. 

IVitaL 

14.     Ol>  to  1>>  A.1C 

14 

8 

1 

ISinlli 

1      4i    2         " 

21 

8 

2 

26  **  1 

2     **   8      " 

12 

2 

1 

15  "  1 

Being  in  all,  47  8  4  59  in  8l^ 

biighteet  of  these  was  observed  at  1^^  5™.    It  left  a  train  visi- 

observer  at  the  same  station,  Mr.  Thos.  H.  Battey,  saw,  Nov.  14, 
'  A.11.,  26  conform.,  8  nnconf ;  total  84  in  Z\ 
ladiant  was  in  Leo.    At  b^  16<n  one  train  near  0  Ononis  eontin- 
ble  about  C.    One  meteor  seen  by  Mr.  Battey  is  reoognised  as 
1  with  one  seen  by  Mr.  Marsh.^ 

-vaHoM  at  Weld,  Maine,  N.  lat  44}"*,  W.  long.  70|^.— One  ob- 
Mr.  Stillman  Masterman,  saw,  Nov.  12th,  0^  to  0^  25™,  p.  m.,  4 
fttars  radiatiDff  from  the  triangle  made  by  a  and  C  Persei  and 
m.    Cloudy  through  the  night  following. 
16,  1^  50">  to  2^  10°>,  not  a  meteor  seen,  in  a  clear  sky  in  which 
the  fifth  magnitude  were  distinctly  visible. 
les  the  foregoing,  Mr.  Masterman  has  recorded  as  follows : 
22d,  2^  40°>  to  3^,  he  saw  eight  shooting  stars,  of  which  five 
ed  to  a  circle  of  5^  around  50  Cassiopeise,  and  two  within  15^  of 
e. 

Tattbnt  at  New  Haven,  N.  lat  41^^,  W.  long.  73^  One  observer 
A.  C.  Twining.— Nov.  11,  3»»  64«  to  5*»  14n  a.  m,  fiwing  N.E.  by 
r  two  were  seen.  As  a  test  of  visibility,  the  small  stars  ^  and  cr, 
ifth  magnitude  in  the  eye  of  Ursa  Major,  were,  observed  to  be 
but  those  of  the  sixth  magnitude  not  visible  with  certainty. 
18,  8*^  20»  to  9^  20<n  P.M.,  fEU^ing  the  S.W.,  three  meteors  shot 
e  north  and  on  the  left  without  any  train.  The  flights  were 
8*,  12®  and  8®  of  arc,  and  were  timed  respectively  at  0^3, 
1  0*'6, — ^the  first  planet-like,  and  moving  at  the  rate  of  60®  in 
md«    The  other  two  were  pale  and  and  wavering, 

meteor  appeared  at  A^  27n  near  the  tail  of  Ursn  Minorin,  and  was  one 
left  aeeD  dariog  the  moroiog.  The  distance  of  the  observers,  7*78  English 
a  not  enough  to  give  an  exact  determinatioD  of  the  path.  Its  pandloz  at 
'anoe  was  nearly  6^,  which  makes  its  end  81  miles  high.  The  onervationa 
Manning  are  not  quite  consistent  If»  however,  the  meteor  was  one  of 
ling  from  the  radiant  in  Leo,  which  I  think  probable,  the  path  aaen  by  1^, 
IS  iSxmt  20  miles  long,  and  the  first  altitude  was  48  miles.  He  gave  !■  ^ 
le  duration  of  the  flijght  v.Iuir. 
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Not.  14tli,  4''  30"  to  s"",  7  conform.,  2  Qnconf^  hcisg  N.tt 
6  '■  6  30»  6        "        2       "  « 

Ute  cooformable  fiighU  were  mauiet  and  well  established ;  a 
had  IrsiDs  of  brief  durfttion.  The  largest  shot  20°  in  1>,  and 
WM  visible  '2'.  Others  from  5°  to  16°  of  leog^  were  timed  ftt 
©►4,  One  course  of  lo"  long  in  1'  of  time  wm  teaviitg.  The 
briUiaot 

Nov.  15th,  l*"  W"  to  3"  25™  A.M.  10  conform.,  3  not  con 
WAW.,  the  conformable  generally  bad  tranwent  trains — tin 
none.  Of  the  Dumber,  one  flight  of  12°  was  timed  0*-6;  ont 
at  O'-t.  oue  of  5°  at  0-3  and  one  of  8°  at  Cf-t.  The  longest 
■nca  of  a  train  was  Ij^*.  Unconformable  flights  left  no  tn 
Oiade  very  obtnse  angles  with  a  line  from  themselves  to  Leo. 

Nov.  lOth,  1*'  to  2"  t.  H.,  5  conformable,  4  nDcooformable.  C 
waa  massive  enough  to  be  clas-scd  with  the  ten  of  yesterday.  ' 
was  unconformable,  and  moved  not  more  than  5°  in  1*.  It  pre 
the  only  one  th.tt  conM  luivc  hcen  seen  in  the  brighler  mooB 
yeaterday  and  i(a  huiubwJiih  J«h  purleut  akj. 

Jkttillt. — Notwithstanding  the  prevalence  of  ekitida  and  tain 
middle  of  November  at  every  loi^ity  thns  f^i  reported  to  tha 
t«e,  and  the  conseqaaat  general  &ilara  of  obMrvatiooa  npOD  tk 
iog*  of  tlie  12th  and  13th,  we  an  aUe  to  report  a  clear  akj  n 
morning  of  the  14th,  at  Germantown,  HaveHbrd  College  ai 
Haven.    The  moonlight  waa  strong — the  moou'a  altitnde  being 

TabnlatADg  results  at  these  different  localities  we  hnt, 


OermantowQ, 

Haverford  CoL,        3  9  99  73  10  " 

Nev  Haven,  1  1  17  13  17 

Total,  S  13  141        111  ISne 

It  is  not  however  certain  that  the  two  early  observers  at  H 


College  gave  attention  to  wholly  aep^nUe  r^ons,  Probably  tl 
but  the  sky  may  have  been  leaa  clear  than  at  Oermantown  ai 
Haveo-     The  two  latter  records  being  positive,  and  both  betweei 


6'^  in  the  raorning,  it  may  be  concluded  with  ceifainty  that,  notwi 
iog  the  strong  moonlight,  one  observer  conld  count  1 8  stars  per 
the  morning  of  tiie  14th.  This  bet  stands  )p  co^strast  with  th< 
entire  absence  of  the  like  phenomena  on  the  lUb,  at  New  I 
there  being  but  two  in  60  minutes — under  circumstances  of  obs 
nearly  or  quite  as  favorable  as  on  the  14tb  ;  not  to  apeak  alst 
obvious  change  in  the  eharoeter  of  the  display  at  the  Utter  plac> 
15th,  and  the  absence  of  all  shooting  stats  at  Weld,  as  observe< 
minutes,  in  a  clear  sky,  on  the  morning  x»f  the  16th,  by  Mr.  Mat 
The  average  number  of  meteors  above  reported  as  seen  on  I 
in  the  strong  moonlight,  is  very  closely  the  same  as  vfgt  seei 
moon's  absence  last  year.  This  seema  to  indicate  for  tjifi  pres 
^n  increaaed  Dumber  of  meteors. 

Ai.BX.  C.  TwiNiNo,  Choi 
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ke  upon  Periodic  Meteor: — Firety  It  is  not  aloii«  by  their 
and  their  relation  to  a  radiant  that  periodic  meteors  may  be 
d  in  that  character.  This  will  be  readily  admitted^  it  is  be- 
r  every  one  who  obsenred  attentively  the  great  display  of  1833. 
ormable  meteors  of  November  and  August  are  distiDgnished 
endly  from  ordinaiy  shooting  stars  by  a  maeeive  aspect  (as  it  ia 
bove),  resulting  perhaps  from  a  more  ardent  and  copious  corn- 
Trains  or  luminous  envelopes  are  more  or  less  a  characteristic 
but  predominate  greatly  in  the  periodic  assemblages.  The 
mable  meteors,  and  those  of  ordiniary  nights,  I  have  noUced 
ly  either  as  white  and  flitting  filimentaiT  lines,  or  as  bright  and 
mclei,  moving  often  with  a  comparatively  small  angubir  velocity 
pecific  instances,  quite  sluggishly.  The  same  sometimes  pursue 
c  course,— darting  off  laterally  at  the  end  of  their  appearance, 
inff  from  side  to  side,  or  even  circling  around  in  a  path  resem- 
liiScle.  I  speak  now  of  the  nucleus.  In  one  instance,  in  the 
bhe  evening,  a  star  in  the  west,  which  traced  horizontally  about 
\  in  about  3"  of  time  was  seen  to  expire  twice  at  nearly  equal 
in  its  course,  and  to  reappear  farther  on  without  varying  its 
lotion.  Such  phenomena  are  worthy  of  observation  and  study 
>roof  they  seem  to  involve  of  the  action  of  a  gaseous  medium, 
regularities  of  figure  combined  with  revolution. 
i.  The  flights  of  periodic  meteors  appear  to  me  upon  an  aver- 
[mating  that  average  by  a  general  recollection  and  consideration 
>t  to  exceed  hajf  a  second  of  tjme.  My  own  practice  is  to  time 
ts,  not  while  in  progress,  but  immediately  after, — in  other  words 
he  conception  of  duration  impressed  on  the  mind  in  the  imme- 
sence  of  those  phenomena.  With  practice  this  may  be  done 
h  of  second,  as  a  general  thing. 

When  observalions  are  made  in  moonlight  or  in  a  hazy  con- 
the  vault,  tests  of  visibility  (such  as  nebuTse  or  clusters  of  faint 
3ven  single  stars  of  the  small  magnitudes)  may  be  employed  to 
I  observations  in  different  localities  and  by  different  observers 
ble  together.  In  fact  since  such  a  precaution  will  cover  as  well 
rver^s  perbonaj  sensibility  to  luminous  impressions  as  the  exter- 
ncal  circuqastances  above  mentioned,  and  all  others  of  similar 
may  perhaps  be  questioned  whether  test  objects  in  the  sky  may 
xed  upon  with  advantage  and  eipployed  by  common  consent, 
m  exemplification  is  given  in  the  record  above,  but  not  the  best 
d  be  selected  from  among  objects  less  variable  in  their  altitude. 

A.  c.  T. 

Qoting  Stars  of  January  l6t~3d.  (In  a  letter  from  Stillman  Mas- 
Esq.,  to  the  Editors,  dated  Weld,  Franklin  Co.,  Maine,  Jan.  5, 
It  is  known  that  the  Ist-Sd  of  Janpary  has  been  assumed  with 
bability  as  the  date  of  an  annual  periodic  visitation  of  shooting 
le  nigiit  of  the  first  instant  was  very  clear  at  this  place,  but  the 
'  of  the  moonlight,  excepting  for  a  short  interval  before  daylight 
>rning,  together  with  the  coldness  of  the  atmosphere,  rendering  it 
table  being  out  in  the  open  air  for  any  considerable 
ifavorable  {or  observing  for  meteors.    1  obaerv^ 


150  MiscelUmeouM  Jnidligemce. 


1868,  Jan.  1,  from  18l»  30«  to  18^  40«— an  interval  of  only  10"^ 
observed  eight  bright  shooting  stars,  in  the  increasing  twilight :  one  foy 
brilliant  one  describing  an  arc  of  about  30^  in  an  interval  estimated  at  1*^ 
and  leaving  a  bright  train  lasting  4  or  5  seconds.  The  radiant  was  is» 
markablv  definite  for  so  few  flights ;  its  approximate  position  being  ii 
R.A.  15^  52«,  Dec  -f^6''  26^  near  the  star  vfferculis.  Two  meleoii 
were  observed  to  appear  at  the  same  instant,  each  within  a  degree  of  At 
radiant  point,  and  describing  paths  nearly  at  right  angles  to  each  oAm, 
which  served  to  determine  we  radiant  position  as  given  above.  Tbepatk 
of  no  one  of  the  eight  when  traced  back  passed  without  catting  a  didf 
of  1^  radius  about  the  radiant  point  On  the  pre?ioiis  morning,  bsi^ 
out  for  a  short  time  before  daybreak,  I  saw,  for  the  time,  an  annanal  im- 
ber  of  shooting  stars,  on  an  average  one  appearing  every  8  or  4  miantOL 
8.  On  the  brilliancy  of  the  variable  Star,  Mtra  Ceti;  by  Snuiuv 
Mabtbrman,  (in  a  letter  to  the  Editors). — Below  are  given  the  results  d 
my  comparisons  of  the  brilliancy  of  the  variable  star,  Mira  Ceti,  with 
that  of  neighboring  stars,  made  during  the  wane  of  its  late  period  of  ris- 
ibility. The  late  increase  of  this  star  occurred  at  the  period  during 
whidb  it  was  nnobservable  owing  to  proiimity  to  the  san. 

h 

1862,  July  26,  16-0  o  3     y,  a  3  o. 

27,  14-6  0  2i  r^  a  3^  o. 

July  80,  14-2  0   1^  y, 

Aug.    6,  14-6  7     i  ^f 

8,  14'6  y  3     o,  •  1  a  Piscium. 

12,14-6  r  3(f)  o,  0^  oPisdum — bright  moonlight 

17,16-0  oPis.!    0,0  2    d, 

24,  16-5  d  2     0,  o  2  {«. 

30,  13-3      r^    1       O,   0  3      yl  Bright  anroraa.  <eh«Dfliif  Oie  tMBit 
A  Ai    fo/x      I)     11  Ai  relallvebrifhtncMof  Uiettara^rtt- 

Aug.  31,  13-0      l^    l-i   o,   0  2^  yj     dered  these  obserrationswofttilM. 

Sep.  2,  14-4  0  1   i,  0  4  f.   - 

4,  16-6  0  z=  i,  o  3  r. 

16,  130  y  3  o. 

19,  160  0  2  75,  0  4  70. 

21,  16-0  o  1  76,  0  2i   70. 

22,  14-5  0  i     15,  o  2  70. 
24,  14-6  0   1  70,  76  1   0. 

1862,  Sep.  80,  13-0  70  2  o,  o  1|  396  B. 

Weld,  Franklin  Co^  Mame,  Nov.  28, 1862. 

VIII.    MISCELLANEOUS  SCIENTIFIC  INTELLIGENCE, 

1.  Discovery  of  Antimony  in  New  Brunswick,  (Extract  of  a  letter  to 
Prof.  SiLLiMAN,  Jr.,  dated  University  of  New  Brunswick,  Fredericton, 
Dec  9th,  1862). — My  dear  sir:  In  answer  to  your  enquiries  with 
regard  to  the  deposits  of  antimony  recently  discovered  in  this  Province, 
I  take  pleasure  in  sending  to  you  the  following  remarks  upon  the  principal 
locality,  kindly  furnished  to  me  by  Mr.  Edward  Allison,  the  present  owner 
of  the  district  where  the  vein  occurs.  I  repeat  the  description  in  Mr. 
.Allison's  own  words. 
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The  lode  of  antimony,  recently  diBGovered,  oocori  in  the  Parith 
rince  William,  about  20  miles  above  Fredericton,  on  the  S.W,  side 
6  8t  John  River.  From  the  river  the  rise  is  gradual  till  it  reaches 
Dmmit  of  the  water  shed,  say  from  300  to  400  ft,  when  the  ground 
away  towards  Lake  Oeorge  and  the  Pokiok  River.  The  soil  of  this 
I  ia  good  agricultural  ground,  and  free  from  rocks,  but  near  the  sum- 
i  iMind  of  primary  rocks  protrudes  throufi;h  the  soil,  as  is  shown  par- 
irly  where  it  intersects  the  highway.  This  band  of  rock  contains 
ode  of  antimony  referred  to ;  its  course  is  nearly  N.E.  and  S.W.  It 
liscoFered  in  loose  boulder  rocks  which  had  evidently  been  detached 
this  projecting  ridge,  and  upon  uncovering  the  rock,  the  antimony 
diaoovered  imbedded  in  it  This  lode  we  have  traced  about  one- 
h  of  a  mile  by  trial  pits  in  this  line.  The  rock  is  uncovered  only 
few  places,  and  lies  from  2  to  6  ft.  beneath  the  soil.  For  the  above 
noe  we  have  found  the  lode  to  be  associated  with  the  rock,  and  it 
ably  extends  farther. 

le  lode  when  uncovered  appears  to  be  about  2  ft  wide,  with  a  dip  of 
Vb^  to  the  N.  In  no  case  has  the  vein  been  penetrated  more  than  6 
nd  in  most  places  merely  uncovered  to  prove  its  continuation,  there- 
I  can  only  describe  it  as  it  appears  under  this  partial  development 
imples  of  this  ore  have  been  analyzed  by  Drs.  Hayes  and  Jackson  of 
on,  and  also  in  England.  The  results  differ  considerably,  owing  no 
>t  to  the  difference  in  the  quality  of  the  samples. 
be  specimen  sent  to  Dr.  Hayes  was  very  inferior,  carrying  with  it  a 
iderable  portion  of  the  gangue,  which  was  principally  quartz  with 
e  carbonate  of  lime.  ■  Dr.  Hayes'  results  were  36  pr.  ct  of  ore.  Dr. 
cson^s  analysis  I  have  not  seen,  but  understand  that  be  returns  73  pr. 
)f  metal  This  no  doubt  arises  from  the  specimens  being  carefully 
!ted  and  would  not  show  a  fair  average  of  the  ore.  Messrs.  Hayes 
Jackson  return  silver  as  a  component.  The  samples  sent  to  England 
3  very  inferior,  giving  a  result  for  antimony  rather  less  than  that 
vn  by  Dr.  Hayes,  but  including  from  3  or  4  to  12  oz.  per  ton  for 
jr. 

would  say  that  the  mine  has  not  been  fairly  opened,  consequently  a 
«nt  opinion  of  this  deposit  can  scarcely  be  given,  but  from  appearances 
ady  developed  I  think  it  promises  a  large  yield  of  antimony,  and  pos- 
f  more  valuable  products  may  be  found  in  connection  with  it  About 
Q  of  the  ore  has  been  shipped  to  Liverpool  to  be  operated  upon,  and 
bope  that  the  results  will  prove  satisfactory."  ♦  ♦  * 
0  the  foregoing  account  of  Mr.  Allison's,  I  have  only  to  add  that  in 
specimens  which  I  have  seen,  the  antimony,  which  exists  in  the  state 
sulphuret,  penetrates  the  quartz  gangue  in  irregular  veins,  with  little 
iy  crystalline  structure.  It  is  quite  brilliant  when  fresh,  but  quickly 
iihes  upon  exposure,  becoming  of  a  dull  grayish-black  color. 
ntimony  has  also  been  found  within  three  miles  of  the  city  of  Fred- 
on,  close  by  the  river  bank,  but  only  in  small  detached  pieces.  These 
aver  indicate  the  near  presence  of  another  vein,  whose  exact  site  has 
yet  been  ascertained.  The  ground  being  now  clothed  with  several 
of  snow,  no  further  enquiries  can  be  prosecuted  during  the  present 
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Muon.    Tbeae  specimotu  are  much  more  higbljr  crjstAlIixed  tban  tboH 
of  Mr.  Allison. 

I  would  also  say  that  a  specimen  of  bismuth,  aaid  to  be  from  tk* 
Province,  haa  been  abowD  me  recently,  but  tbe  facte  of  its  occurrence  hM 
not  yot  been  definitely  ascertained.         I  am  very  truly  youra, 

L  W.  Baiui. 

2.  Prof.  H.  A.  War^i  (Jeolo^ieal  iftiieum. — Rochester  Unitmwit 
ia  fortunate  in  ba?ing  found  friends  U>  contribute  twenty  thoattmti  daikn  | 
for  tbe  purchase  and  donation  to  them  of  Prof.  Ward's  well  knowD  o4>  I 
lections  in  geology  aod  miDeralo^y.  The  aggregate  of  specimenn  >«  Kstrf  1 
at  about  40,000.     Hon.  I^evi  Ward,  of  Rwihester.  an  ancle  of  Prof.  W,  I 
deserves  honorable  mention  for  the  enlightened  zeal  and  appreciation  <i  1 
•cienue  which  led  him  to  advance  tbe  funds  necessary  lo  olJtain  [h«o*  ] 
lections  during  the  six  years  of  wanderings  whiob  were  Bpent  by  Prof.  W. 
in  Europe,  Amsi,  Africa  and  America.     The  collections  ar«  now  b«iif 
placed  in  suitable  apartments  in  the  University  buildings. 

IX.     BOOK  NOTICES. 

1.  Sur  la  Phyxiqae  da  Oloht,  par  A.  QutteUl,  Dincttur  de  iCObtim- 
toirt  royal  de  Belpi([ut,  BruxtHti,  1 811,  436  pp.  4to. — This  volume  c«ft- 
taint  the  results  of  tbe  experimental  researches  and  other  contributim 
of  Mr.  Quetelet  to  the  sciences  of  Meteorology  and  Terrestrial  Phjiit* 
After  an  introduction  which  presents  a  mimmary  of  the  meteoroloriul 
observations  made  at  Briixclles,  there  succeed  six  chapters,  of  vnick 
Chap.  1.  treats  of  tbe  temperatitre  of  the  air  and  of  the  earth ;  Otifh 
II.  of  the  electricity  of  the  air;  Chap.  III.  of  terrestrial  magneliuB! 
Chap.  IV.  of  shooting  stars ;  Chap.  V.  periodical  phenomena  of  [Autt 
and  animals ;  Chap.  VI.  phenomena  of  the  tide;. 

Tbe  following  table  shows  the  result  of  Mr.  Quetclct's  obeerrationt  OB 
the  tempcratnrc  of  the  earth  at  different  depth^  from  1634  to  IBlT. 
The  temperatures  are  expressed  in  degrees  of  Fahrenheit. 
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The  movements  of  temperature  below  tbe  surface  of  tbe  earth,  showi 
by  tiiis  table,  are  very  remaikable  and  full  of  interest.  Tbe  mean  ten- 
peratore  at  24  faet  is  butl°'38  higher  than  themeantemperatiusoftlw 
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year  at  Bnissclls— (£=10-5  C.  or  60®-54  F.).  The  plane  of  24  French 
feet  is  therefore  a  little  above  the  depth  at  which  the  exact  mean  of  the 
year  would  occur.  The  minimum  temperature  at  this  depth  occurs  in 
June  and  the  maximum  in  December,  while  the  surface  extremes  are  at 
Tery  near  the  reverse  of  these  months,  the  maximnm  in  July,  the  mini- 
mom  in  January,  showing  how  very  gradually  the  equilibrium  of  tem- 
perature is  restored  in  depth.  A  geometric  construction  of  the  result 
of  Mr.  Quetelet's  observations  would  bring  out  these  relations  of  tem- 
perature and  depth,  at  the  different  parts  of  the  year,  beautifully.  The 
depth  at  which  the  annual  variations  of  temperature  disappear,  varies 
considerably,  not  only  with  latitude  but  with  changes  in  the  nature  of 
the  soil  and  rocks  in  the  same  plaK^e.  Thus  this  depth  is  found  at 
Zorich  at  83*7  French  feet;  Strasburg  at  81*6  ft;  Heidelberg  in  com- 
Met  clay  833 ft. ;  Schwelzingen  in  sandy  earth  89*8  flL ;  Bonn  72*6  ft ; 
Paris  (in  the  Observatory  garden)  69*4  ft ;  Leith  (Mr.  Ferguson's  gar* 
den)  54*7  ft ;  Edinburgh  in  trap  55*5,  in  sand  66*2,  in  sandstone  96*6 ; 
Upsala,  1st  series  62*6,  2d  series  61*9  ft.  The  mean  of  these  is  73'1  ft 
Only  below  this  mean  depth  do  we  encounter  the  central  heat  of  the 
earth,  which  corresponds  to  about  1^  for  each  48  feet,  and  the  effect  of 
which  on  the  diurnal  and  annual  variations  above  the  plane  of  no  varia- 
tion must  be  inappreciable.' 

Mr.  Quetelet's  views  of  the  constitution  of  the  atmosphere  differ  from 
those  which  have  hitherto  been  generally  entertained.  He  supposes 
(with  Bunsen  and  others^  that  the  atmosphere  extends  to  a  height  of 
150  or  200  miles;  that  the  oxygen  and  nitrogen  are  kept  mingled  by 
the  currents  of  the  atmosphere,  so  that  at  all  accessible  altitudes  there 
is  no  appreciable  difference  in  the  proportions  of  these  two  gases.  He 
supposes  however  that  it  is  only  tne  lower  portion  of  the  atmosphere 
which  is  maintained  in  this  state  of  agfitation;  that  the  upper  portion 
may  be  perfectly  tranquil,  and  here  the  proportions  of  the  two  gases 
may  change ;  and  they  may  perhaps  be  disposed  in  separate  strata  in 
the  order  of  their  specific  gravities.  He  supposes  that  the  cirri,  the 
lightest  of  the  clouds,  are  formed  in  this  lower  portion  of  the  atmo- 
sphere, near  the  boundary  which  separates  it  from  the  upper  and  undis- 
turbed portion  ;  while  it  is  in  the  upper  portion  of  the  atmosphere  that 
shooting  stars  and  auroras  appear.  The  upper  portion  he  calls  the 
itable  atmosphere,  and  the  lower  portion  the  unstable  atmosphere.  He 
conceives  that  by  the  study  of  shooting  stars  we  may  ultimately  arrive 
at  a  knowledge  of  the  composition  of  the  stable  part  of  the  atmosphere. 
We  observe  these  meteors  at  elevations  of  140  to  160  miles;  they  in- 
crease in  brightness  as  they  approach  the  earth ;  they  disappear  entirely 
as  they  approach  the  lower  part  of  the  atmosphere,  as  if  they  entered 
a  medium  which  had  not  the  elements  necessary  for  their  continued 
brilliancy. 

^  Mr.  Qnetelet's  observatioos  were  undertaken  originally  with  a  view  to  confirm 
experimentally  the  well  known  laws  of  Fourier  on  this  subject  first  promulgated  in 
hit  memoir,  ** 8ur  let  mouvements  de  la  chaleur  des  eorpi  toltdet"  in  Mem.  de  Tlnst., 
tome  v.  It  it  remarkable  that  the  obtervationt  of  Qaetelet  have  perfectly  confirmed 
the  mathematical  conclusion  of  Fourier  in  e^erj  ettential  particular. 
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He  qnestions  whether  the  time  of  rotation  of  the  still  atmotph 
Ike  same  as  titat  of  the  earth;  and  Boggcsts  that  this  circDni 
Bav  perhaps  explain  the  slow  rotation  of  the  magnetic  poles  c 
earth. 

[Physicists  nill  be  slow  to  accept  Mr.  Qiietelet'a  novel  ideas,  o 
oonstitntion  of  the  atmosphere,  unsupported  ns  they  arc  by  ciperi 
«&d  in  conflict  with  long  established  laws.  The  law  of  Daitoo,  eonfi 
1^  the  researches  of  Grabani,  in  not  modified  so  far  u  we  know  by  d 
iued  t«nsioD,  and  as  the  coefficients  of  expansion  for  oxygen,  niti 
and  carbonic  acid,  are  practically  identical,  it  aeems  to  follow  as  a  t 
■ary  couaoquence  of  tliU  law  that  the  conBtitnents  of  the  atmosj 
above  the  regions  made  known  by  aeronaiila  have  the  same  uniform 
oliemical  constitution,  as  is  shown  by  experiment  in  all  hcig;lits  hiti 
Tiaited.  We  cannot  admit  that  atmospheric  carrcnts  have  any  esM 
eonnecUoQ  with  the  existence  or  preservation  of  this  uniformity  ii 
lower  parts  of  the  air — as  is  implied  by  Ur.  Quetelct's  etatemcnti. 
argument  requires  three  distinct  layers  or  strata  of  atmosphere — ^the  I 
OT  unstable  atmosphere — above  this  a  stratum  of  puro  oxygen  of  | 
rarity,  and  lastly  an  outer  envelope  of  nitrogen  resting  above  all. 
do  not  propose  to  discuss  this  theory  at  length,  but  wish  merely  in 
ing  to  controvert  views  which  seem  to  ns  unsustained  by  either  fa 
aonnd  philosophy.  Mr.  Qaetelet'g  Phyriqut  du  Globe  is  a  most  vali 
oontribiition  to  meteorological  science,  and  the  theoretical  views 
otgected  to  are  wholly  aside  from  ita  great  merit  as  a  record  of 
loDged,  laborious,  and  well  directed  original  researches. — e.] 

2.  Report  of  a  Oeoloffical  Htconnoiiianee  of  Indiana  madt  dwn^ 
ytart  1 859-60,  wnrfer  direction  of  the  tale  DivlD  Dau  Owi»,  1 
Suite  Geologist;  by  RicHian  Owen,  M.D.  Indianapolis,  1862,  Bn 
89S. — We  accept  this  preliminary  recomtoissancc  of  the  great  sli 
Indiana,  issued  when  all  the  energies  of  her  people  are  beot  on  war,. 
•amest  of  better  things  to  come  when  returning  peace  shall  permi 
raaumption  of  new  researches  in  the  field. 

We  tind  under  the  notice  of  Morgan  and  Brown  counties  some  m* 
of  the  new  gold  region  of  Indiana,  at  Hamlin's  fork  of  Salt  Creek. 
Owen  expresses  the  opinion  that  the  gold  is  invariably  associated 
drifted  quaternary  material  derived  from  a  matrix  at  least  fi^m  fo 
nx.  hundred  miles  distant  in  a  northerly  direction. 

As  these  facts,  if  fully  substantiated,  open  tip  questions  of  great  gei 
eal  importauce,  it  is  to  be  hoped  that  the  region  may  be  further  in 
gated  and  the  origin  of  the  gold  bo  placed  beyond  doubt. 

Hie  mean  elevation  of  the  land  of  Indiana  is  a  litUo  orer  Vli 
above  high  tea-level,  as  determined  by  Messrs.  Stansbury  and  WilKa 
tbe  meuurement  of  208  stations.  I^ke  Michigan  it  610  feet  abov 
level  on  authority  of  the  lata  Mr.  Ellet ;  Messrs.  Blodget  and  La: 
make  it  691  and  600  feet.  A  depression  of  80  or  100  feet,  therefii 
the  level  of  the  state,  would  open  Lake  Michigan  to  the  Gulf  of  11 
by  the  valley  of  the  Mississippi,  and  in  one  place  in  Lake  Co^  a 
not  over  SO  mile*  looff  and  in  no  place  100  feet  deep,  would  effed 
junction  through  theltlinoia  river. 
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This  Tolame  embraces  a  Report  by  Leo  Lesquereuz,  Esq^  on  the  dis- 
tribution of  the  coal  of  Indiana,  with  sections  of  the  Coal  measures, 
and  such  valuable  information  as  he  was  able  to  gather  in  a  few  weeks 
leconnoissance. 

ProC  Lesley  also  reports  on  the  topography  and  geology  of  the  Can- 
neUoQ  coal  basin  in  Perry  County. 

Prof.  Lesquereux  expresses  the  opinion  (p.  285)  that  the  mineral  oil 
which  is  now  pumped  out  in  large  quantities  from  differeut  places  on  the 
borders  of  the  coal-fields,  is  mostly  derived  from  the  coal-seam  IB/ 

OBITUARY. 

1.  Jamks  Alfrrd  PsARca,  U.  S.  Senator  from  Maryland,  died  at  his 
residence  in  Chestertown  on  the  20tb  of  December,  1862,  of  a  lingering 
illness.  He  was  remarkable,  in  the  highest  legislative  body  of  the 
United  States,  for  his  warm  sympathies  with  and  judicious  support  of 
the  scientific  enterpri^tes  of  our  government.  Thus  the  Exploring  Expe- 
dition under  Com.  Wilkes,  the  Coast  Survey,  and  the  Sinith»oniati  In- 
ititulion  found  him  among  the  warmest  of  their  advocates.  The  Inter 
appropriations  for  the  works  of  the  exploring  expeditions  were  advocated 
by  him  with  great  zeal  and  earnestness,  as  chairman  of  the  Library 
Oommittee  of  Congress.  He  was  always  ready  in  the  defence  of  the 
Coast  Survey,  the  organization  and  progress  of  which  he  had  thoroughly 
mastered.  He  was  not  only  active  in  the  matters  where  the  interests  of 
the  Smithsonian  Institution  were  at  stake  in  Congress,  but  gave  his  time 
freely  as  a  Regent  of  the  Institution  and  a  member  of  the  Executive 
Committee  of  the  Regents.  A  well  trained  mind  enabled  him  to  grasp 
readily  these  and  other  subjects  especially  of  a  literary  and  scientific 
cast,  and  to  express  his  conclusions  in  well  turned  and  effective  sentences, 
with  a  carefully  sustained  logic,  and  with  a  glowing  warmth  which  pro- 
duced conviction  in  his  hearers.  His  intercourse  with  our  scientific  and 
literary  men  who  resided  in  or  visited  Washington,  will  be  long  remem- 
bered for  its  genial  and  friendly  character. 

2.  Thxodore  Parkman,  who  was  killed  in  December  last  by  the  burst- 
ing of  a  shell,  at  the  age  of  25,  in  a  skirmish  at  Whitehall,  North  Caro- 
h'na,  was  the  author  of  a  valuable  paper  on  the  Carbonates  of  the  scsqui- 
oxyds,  published  in  our  last  volume,  and  of  other  important  contribu- 
tions to  chemical  science.  He  graduated  at  Columbia  College,  N.  Y.,  in 
1857,  studied  a  year  with  Dr.  Gibbs  at  the  Free  Academy,  and  passed 
two  years  in  Germany  as  a  chemical  student,  acquiring  there  the  degree 
of  Doctor  in  Philosophy. 

**  Of  a  singularly  sweet,  clear,  manly  mind  ;  a  scholar  admirably  versed 
in  his  department;  a  youth  so  pure  and  noble  in  his  tlioughts  that  his 
fiMse  was  beautiful ;  patient,  devoted,  from  his  earliest  years,  jealous  of 
every  moment  in  which  he  was  not  learning  something,  with  a  modest 
reserve  of  manner  secluding  him  from  society,  and  hiding  him  in  the 
home  where  the  tenderest  love  directed  his  course,  be  obeyed  with  simple 
fidelity  the  call  of  his  country,  hearing  in  it  the  voice  of  human  liberty, 
which  he  had  been  always  taught  to  regard  as  the  most  sacred  of  all. 

'  See  his  Section  in  this  Journal,  zzxiii,  p.  1 20. 
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"  DistrustiDg  his  uDtried  xnilitary  ability,  this  aooomplrahed  yotfng  i 
insisted  upon  enlisting  as  a  private  soldier  in  the  45th  Maauichi» 
Volunteers,  winning  by  his  tranquil  courage  and  steady  cheerfulnen 
hearty  love  of  his  comrades. 

**  Such  are  the  costly  lives  that  buy  peace  and  liberty  (br  tbe  com 
Such  are  the  faithful  men,  unambitious  of  military  renowDy  who  in 
fiery  test  of  war,  show  the  quality  of  the  truest  heroes.  Such  livca 
ripe  whenever  God  gathers  them.  Such  men  do  not  die ;  thej  onlj 
before.  "I  am  content/'  said  Burke,  when  his  only  son  died,  **that 
son  in  this  world  should  be  my  ancestor  in  Heaven." 
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Proo.  Boston  Soa  Nat.  Hist,  (continued  from  p.  806.  vol.  zxriv)  186S.  Td 
—FEBRUARY.— 38,  Obserrations  on  the  terms  *P4n6eii,**P«rtniaD,' and  *I>] 
Julei  Mareou.-^SS,  Is  tbe  Hentli  indigenous  to  the  United  States;  C  /.  Sjunap^ 
42,  Notes  on  the  Surface-geology  of  th«  Basin  of  the  Great  Lakes;  Ji  &  Jitmk 
— MARCH. — 47,  ]jUcernHriH  the  Ccenotype  of  Acalephse;  Prof,  Mimy  J.  OM 
Harvard  Univernty. — APRIL.— 65,  On  the  habits  of  Spkjfrapiema  MVtvt  Bsin 
a  letter  from  /.  A,  Lapham,  ofMiitoaukfet  Wise. — 66,  Account  of  the  dlneectio 
a  Hottentot ;  /.  Wyman,  Jf.J?.— >67,  The  Hsmal  and  Neural  regioiM  of  BracU 
da;  Edtoard  S.  Morte. — AG,  Remarks  on  the  Classification  of  North  Ahmt! 
Snakes ;  F,  W,  PWiumi.— MAY.— 72,  Report  of  the  Committee  appmnted  to 
amine  the  frozen  well  of  Brandon,  Vermont.— JUNE.— 88,  On  tbe  modo  ot  dt 
opment  of  the  marginal  tentacles  of  the  free  Medusie  of  some  Hydrolds; 
Agauiz. — 101,  Comparison  of  Megatherium  bones  from  near  Savannah  with 
South  American  npecies ;  L.  Agastiz. — 103,  On  tbe  genus  Colias  in  North  AaMr 
Samuel  U.  Sntdder. — 118,  Notice  of  a  lire  Chimpanzee  (TVop/odyfce  m^nr) ;  3 
Wilder. — 116,  Cata]o>;ue  of  American  Bpeoies  of  Tenthredo,  as  ammged  by  liar 
JCdward  Norton.'— \i2,  Catalogue  of  the  Birds  found  in  the  vicinity  of  Caltis,  ] 
and  about  the  islands  at  the  mouth  of  the  Bay  of  Fundy ;  George  A.  Boardmm 

PaooEKD.  OF  Acad.  Nat.  Sci.  Philao.,  1862  (continued  from  vol.  zzjoii,  aS* 
—JULY.— 828.  Note  on  the  Family  of  Scombroids;  Theodore  OUL--Zi%,  Noti 
some  genera  of  Fishes  of  Western  North  America;  T.  (ri/^- AUGUST.— 88S 
report  upon  Mr.  S.  B.  Buckley's  **  Description  of  Plants,  No.  8,  Gnuninea.*  i 
lished  in  the  Proceedings  of  the  Academy  of  Natural  Sciences  of  PbiladelpUa,  I 
ruary,  1862  ;  Asa  Gray. — 887,  Notes  upon  some  Reptiles  of  the  Old  Worid;  jK 
Cop^*.— SEPTEMBER.— 846,  Catalogues  of  the  Reptiles  obtained  doring  the 
plorations  of  the  Parana,  Paraguay,  Yermejo  and  Uraguay  Rivers,  by  Capt  T 
J.  Page,  U.S.N. ;  and  of  those  procured  by  Lieut.  N.  Michler,  U.  S.  Tool  Eng.,  c 
mander  of  the  expedition  conducting  the  surrey  of  the  Atrato  river ;  £,D,  Chp 
859,  Additions,  to  the  Nomenclature  of  North  American  Lepidoptera.  Na 
A.  R.  &ro/e.— 861,  List  of  the  Pseudoneuroptera  of  Illinois  contidned  in  the  ( 
inet  of  the  writer,  with  descriptions  of  over  forty  new  species,  and  notes  on  tl 
structural  affinities ;  BenJ.  D.  Walsh,  M.A.-^02,  Remarks  on  the  spedes  oompoi 
the  genus  Pediocaetes,  Baird  ;  J).  G.  Elliott,  F.Z.S. — 404,  Supplementary  note  1 
''Synopsis  of  the  North  American  forms  ojf  the  Colymbidie  and  Podicepidc;* 
liott  6*ou««.— 405,  Descriptions  of  Fossils  from  the  Marshall  and  Hnron  Oroop 
Michigan ;  Alexander  Winehell.^AZO,  Synopsis  of  the  Caraogoids  of  the  East 
Coast  of  North  America ;  Theodore  Gill. — 443,  Description  of  a  new  generic  t; 
of  Mormyroids  and  Note  on  the  arrangement  of  the  genus ;  T.  (?t//.— 446,  On 
Synonymy  and  Systematic  Position  of  the  genus  Etellis  of  Cuvier  and  Val 
ciennes ;  T.  Gill. — 449,  Description  of  a  new  Genus  and  Species  of  PhoIadi< 
Geo.  W.  Tryon,  /r.— 451,  Notes  on  American  Freshwater  Shells,  with  Descripti 
of  two  new*  species ;  Geo.  W.  Tryon^  Jr. — i63,  Monograph  of  the  Family  Teredid 
Geo.  W.  Tryon,  Jr. 

[Numerous  titles  of  memoirs  received  and  bibliographical  notices  in  type  are  i 
avoidably  crowded  over  to  a  succeeding  number.] 
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Vlll. — ContnbiUions  to  the  Chemical  and  Oeological  His* 
f  BitumenSj  and  of  Pyroschiats  or  Bituminous  ShaUs;^  bj 
ERRY  Hunt,  M.  A.,  F.RS. ;  of  the  Geological  Survey  of 

economic  importance  which  petroleum  has  lately  assumed 
new  interest  to  the  chemical  and  geological  history 
ind  of  various  related  substances.  It  is  proposed  in  the 
g  pages  to  bring  together  some  facts  and  theoretical  con* 
>ns  luring  upon  the  nature,  origin  and  distribution  of 
IS,  together  with  a  few  remarks  on  the  rocks  commonly 
itummous  shales.  Under  the  general  name  of  bitumen, 
11  known,  are  included  both  the  liquid  forms,  petroleum 
»htha,  and  the  solid  varieties  known  as  asphalt  or  mineral 
The  related  substances  guayaquillite  and  oerengelite,  and 
stance  known  as  idrialine,  seem  j&om  the  modes  of  their 
ice  to  have  a  similar  origin  to  asphalt,  and  thus  to  be 
from  fossil  resins.  The  characters  of  fusibility  and  sol- 
in  liquids  like  benzole  and  sulphuret  of  carbon,  serve  to 
lish  the  solid  bitumens  from  coal  and  some  other  matters 

itmictited  to  this  Journal  by  the  Author,  Dec  81, 1S82. 

of  the  facts  aod  dedactioDs  given  in  this  PAper  have  already  appeared  in 

hj  nie,  entitled  Notet  oh  the  Hi»iOTy  of  PeiroUwm^  which  appeared  iq 
'ian  NcduraliiU  for  July,  1861,  and  has  since  been  reprinted  in  the  Chemi* 
and  in  the  Report  of  the  Smithsonian  Institution  for  1862.     I  had,  for 

previously,  maintained  that  the  source  of  the  petroleom  of  the  west  wai 
s  genenilly  thought,  to  be  found  in  the  Devonian  pyroschists,  bat  in  the 
\  foflsiliferous  limestones,  and  had  shown  the  relation  of  the  oil  springs  to 
.—See  a  Report  of  my  lecture  before  the  Board  of  Arts,  m  the  JfofSriMi 
'  Maich  1,  1861. 

7S.  Soi.— SbcondSxaix^,  Vol.  XXXY,  Na  lOi— Mjaci^\%S^ 
2J 
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about  to  be  noticed.  It  is  to  be  remarked  that  the  cbemical  oe» 
position  of  these  bodies  varies  considerably ;  the  earlier  analjm 
of  petroleum  and  naphtha  give  a  composition  which  appTOoclMi 
C,H,;  but  the  later  investigations  ofDe  la  Rue  and  MallervOndN 
products  distilled  from  the  petroleum  of  Rangoon,  andthoseof 
Uelsmann  on  that  from  Sehnae,  show  a  slight  exoeas  of  hydrogo^ 
the  various  hydrocarbons  having,  for  the  mostjpart^  the  formnli 
C,H,^,.    The  first  formula  C,H.  may  however  be  adopted,  aies- 

?re8ding  approximatively  the  composition  of  the  liquid  bitrnneni 
'he  different  analyses  of  asphalt  show  a  diminished  aoantitjrof 
hydrogen,  and  small  quantities  of  oxygen.  Thus  the  elastic  fits- 
men  from  Derbyshire  gave  to  Johnston  results  which  may  be  rep* 
resented  by  C,  .H^.O^.,  ;*  of  two  varieties  of  asphalt  analysed 
by  Ebelmann,  the  one  from  Bastennes  gave  C,  ^H,  .0.-„  whib 
that  from  near  Naples  may  be  represented  by  C^^Hj^.^Oi, 
while  an  asphalt  from  Mexico  gave  to  Rcgnault  C..H,,0,« 
Tlie  analyses  of  Johnston  show  that  guayaquillite  ana  beteng^ 
lite  do  not  differ  greatly  from  these,  in  the  proportions  of  carm 
and  hydrogen,  rassing  from  the  asphalts  to  idriaUnei  thei^ 
suits  of  whose  analysis  are  representea  by  C,  4  H  „  we  have  a  by* 
drocnrbon  with  a  minimum  or  hydrogen.  It  is  well  in  this  rian 
to  compare  the  above  results  with  the  formula  Cg^H|g.gO,.|i 
which  is  deduced  from  Wetherell's  analysis  of  the  so-called  at 
bertite  or  Albert  coal.  A  '^  lignite  passmg  into  mineral  reria' 
gave  to  Regnault,  C^^H^^O..,.  and  five  analyses  of  bituminoos 
coal  by  the  same  chemist  yield  from  C.  ^H.O^*^  to  C.^H,  J^r¥ 
while  the  mean  composition  deduced  Dv  Johnston,  mm  sevenl 
analyses  of  coal,  was  0,  ^H,,  with  from  6,  to  O^.  From  riieaer^ 
suits  it  will  be  seen  that  some  asphalts  approach  bituminous  coali 
in  composition.  That  of  Naples,  whicn  is  completely  ftusiUeat 
140^  C,  contains  less  hydrogen  and  more  oxygen  than  the  albert* 
ite,  while  the  idrialine  is  near  in  composition  to  certain  bituminoal 
coals,  which  are  thus  almost  isomeric  with  some  fusible  bitumens; 
so  that  it  is  easy  to  conceive  the  same  organic  matters  giving  vm 
either  to  coal  or  to  asphalt,  even  without  losing  their  atruetare* 
Such  appears  to  be  the  case  in  the  Tertiary  strata  of  Tnnidal 
and  Venezuela,  the  bitumen  of  which  from  Mr.  WalFs  researches 

*  In  these  formula?,  which  have  been  calculatetl  for  twenty-four  eqaivnknliif 
earb(»n.  to  compare  with  cellulose,  034^,^030,  I  hare  designed  to  uppreMnt  ite- 
ply  the  resultd  of  analjfits.  without  attemptini^  to  fix  tlie  ciHistiiutioo  of  the  mattcn 
lu  question.  In  the  notation  employed,  H=l,  0=6,  and  0^^.  As  it  b  notfCl- 
erally  used  in  this  Journal,  I  have  not  thouj^ht  necessary  to  adopi,iii  this  pftper,  tte 
double  equivalent  of  the  latter  elements,  now  employed  by  so  manj  dwinittn  I 
may  however  call  attention  to  the  fact,  that  I  was,  I  believe,  the  first  ti»  propmt  ndb 
a  chan)^,  when,  in  185S.  I  asnerted  that  the  even  co*efficient8  of  osiynn^  hI- 
phur  nnd  carbi»n  in  ordinary  formulas  seem  t<i  fumitth  a  aMichmve  reMscm  nr  diu^ 
ling  their  equivalents,  or  for  dividing  thoi*e  of  hydrogen,  chlorine,  nitrogen  sod  tkl 
metnls,  according  as  fimr  vr»lumes  or  two  volumes  are  taken  m  the  equliMllt. 
— (The<iry  of  Chemical  Chan<;es.  Am.  Jour,  of  ScUna^  [2|,  zv.  p.2S0L— Xk  Jl^Jll 
PkiL  Mag,,  [4],  v,  p.  626,  and  Ckem,  CeiUralblatt,  186S,  p.  SiS.) 
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eetDfl  to  have  arisen  from  "  a  special  mineralization  of  vegeta* 
>le  Teniaina  in  certain  strata,  which  has  resulted  in  the  production 
if  bitumen,  instead  of  coal  or  li(<nite."  This  conversion,  ac- 
cording to  liirn,  **  is  not  attributable  to  heat,  nor  of  the  nature 
if  a  distillation,  but  is  due  to  chemical  reactions  at  the  ordinary 
emperature,  and  under  the  normal  conditions  of  climate."  Mr. 
EVall  also  describes  portions  of  wood  from  these  deposits,  which 
uive  been  partially  converted  into  bitumen,  and  leave,  when 
;hi8  is  removed  by  solvents,  a  residue  of  woody  tissue.  {Proc 
QeoL  Sue.  London^  May,  1860.)  These  observations  have  been 
confirmed  by  an  eminent  microacopist  and  chemist,  whose  results, 
lately  communicated  to  nie  by  himself,  are  not  yet  published. 

The  chemical  changes,  by  which  the  conversion  of  woody  tis- 
sue into  peat^  lignite  and  bituminous  coal  is  effected,  are  too 
well  known  to  be  repeated  here.  The  abstraction  of  variable 
proportions  of  water,  carbonic  acid  and  marsh  gas  may  give 
rise  either  to  hydrocarbons  like  C,  ^H,,  which  represents  iariaiine 
and  the  basis  of  most  bituminous  coals,  to  C,  ^U , «,  which  is  the 
approximate  formula  of  the  hydrocarbons  of  many  asphalts,  or 
to  C,  ^H,  4,  which  represents  petroleum.  The  removal  of  furtiicr 
tnx>unts  of  marsh  gas  C.ll^,  may  even  convert  bituminous  coal 
into  anthracite,  as  Bischoff  has  pointed  out,  and  we  conceive 
that  although  heat  may  have,  in  many  cases,  given  rise  to  this 
conversion,  by  a  subterranean  coking,  the  change  has  often  been 
the  result  of  decompositions  going  on  at  the  ordinary  tempera- 
tare.  Anthracite,  or  nearly  pure  carbon,  on  the  one  hand,  and 
petroleum,  or  carbon  with  a  maximum  of  hydrogen,  on  the 
other,  represent  the  two  extremes  of  the  process  of  which  bi- 
tuminous coals  and  asphalts  are  intermediate  terms. 

Petroleum,  as  is  well  known,  impregnates  certain  rocks,  from 
which  it  flows  spontaneously,  and  the  solid  forms  of  bitumen 
are  often  disseminated  throughout  limestones  or  sandstones,  from 
which  they  may  be  in  part  removed  by  heat,  and  more  complete- 
ly by  solvents  such  as  benzole.  To  such  rooks  the  term  bitu- 
minous may  be  correctly  ap[>lied,  but  it  is  often  inappropriately 
given  to  substances  like  coal  and  cerUiin  combustible  schists^ 
which  contain  little  or  no  bitumen,  but  yield,  by  destructive  dis- 
tillation, volatile  hydrocarbons,  more  or  less  resembling  those 
obtained  from  asphalt  or  petroleum.  Analogous  products  are 
however  obtained  by  the  distillution  of  lignite,  peat,  and  even 
of  wood,  so  that  the  epithet  bituminous  applied  to  hydrogenous 
coals  and  combustible  schists,  raises  a  lalse  distinction,  and 
perpetuates  an  error.  We  therefore  proposed  some  time  since 
to  oistinguish  these  so-called  bituminous  schists,  the  branditchiefer 
of  the  Germans,  by  the  name  of  pyroschisis.  This  is  the  equiv- 
alent of  the  German  term,  and  has  a  precedent  in  the  name  of 
pyrorthite,  given  by  Berzelius  to  a  substance  which  appears 
10  be  a  mixture  of  orthite  with  a  combustible  bydrocarboxi^ki(i&o\xm 
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matter.  Pyroschists  are  well  known  to.  ooour  in  almost  eror 
geological  group  from  the  Lower  Silurian  to  the  Tertiary,  im 
are  often,  like  coal,  employed  as  valuable  sources  of  volatib 
hydrocarbons,  although  like  it  they  contain  little  or  no  bitumeni 
They  may  be  regarded  as  clays  or  marls,  holding,  in  a  state  of  ia- 
timate  admixture,  a  variable  proportion  of  a  matter  approachiu 
to  coal  in  its  chemical  characters.  Althouch  frequently  dan 
brown  or  block  in  color,  they  are  sometimes  light  brown  or  ens 
yellowish-gray,  as  is  the  case  with  the  Jurassic  pyroschistB  of 
the  department  of  the  Doub,  and  those  of  the  Tertiary  seriei 
near  Clermont,  both  in  France.  Remarkable  examples  €f 
this  are  also  given  by  Prof  J.  D.  Whitney  in  the  pyroschiiii 
from  the  Utica  formation  of  the  Lower  Silurian  series  in  Iowt| 
which  were  yellowish-brown,  weathering  to  a  bluish-ash  color. 
They  however  blackened  when  exposed  to  heat,  burning  with  a 
bright  flame,  and  contained  from  eleven  to  twenty  per  cent  of 
combustible  matter.  The  black,  glazed,  and  apparently  rtrf 
carbonaceous  shales  from  the  valley  of  the  Hudson  Bivcr, 
were  found  by  Dr.  Chandler  to  contain  from  one-half  to  one  per 
cent  of  fixed  carbon,  and  to  yield  no  volatile  combustible  dmI^ 
ters.*  {Geology  of  lowa^  i,  p.  859.)  A  pyroschist  of  the  Ulioi 
formation,  from  Collingwood  on  Lake  Huron,  examined  by  my* 

*  In  the  Report  on  tlie  Geological  Survey  of  Iowa,  (vol  i,  p.  1 8S)  ProC  WUtMf 
has  given  the  resuUit  of  n  f^'ries  of  careful  analyses  of  tJie  pynisdiisti  of  the  HimM 
River  group,  (in  which  he  includes  the  Utica  formation).  The»e  analyse*  cmlnN 
specimens  from  thu  lead  region  of  Wisconsin,  from  Lake  UuroD,  the  Ottava,ni 
tne  district  of  Qu«'bec  They  were  made  by  Messrs.  Chandler  and  Kimball,  «hi 
removed  the  carbonates  by  tlie  aid  of  a  dilute  acid,  and  determined  by  combortfai 
the  organic  elements  in  the  residue.  In  some  specimens,  like  tlioee  noticed  •bevik 
the  mineral  matter  was  almost  wliolly  siliceous ;  otiiers,  like  tlrnt  of  CoUiiMwsst 
were  highly  calcareous,  and  some  oontuined  a  considerable  proportion  of  emoBill 
of  magnesia.  We  select,  from  the  eight  analyses  given,  five  of  the  more  cbuidiP 
istic  examples. 

I.  A  dark  chocolate,  whitish-gray-weaUiering  siliceous  shale,  from  the  Isad  f^ 
gion,  without  traces  of  organic  remains.  When  heated  in  a  close  vessel  it  save  if 
14- 13  per  cent  of  volatile  combustible  matter,  leaving  6*84  of  carbou,  which  W 
removed  by  calcination. 

IL  A  dark  gray  shale,  with  a  few  graptolitic  markings,  fhmi  Uie  same  rrgiob 

III.  A  dark  brown,  fine  gained,  earthy,  laminated  nick,  without  fowls,  froa  tti 
islands  north  of  Maple  Cape,  Lake  Hunm. 

IV.  A  black  bituminous  shale,  filled  with  crinoids  and  trUobitet,  tnm.  GhNiiuhr, 
near  Ottawa. 

V.  A  dark  brown  rock,  imperfectly  lammated,  and  showing  traces  of  graptoUti^ 
from  the  Ste.  Anne  River,  below  Quebec. 


1. 

II. 

111. 

IV. 

V. 

Clay  and  sand, 

73-67 

80  G5 

84  60 

48  27 

S7-M 

Carbon, 

1503 

8-97 

6-68 

6  99 

•61 

Hydrogen, 

1-65 

•68 

•77 

118 

•9f 

Oxygen, 

689 

4-87 

296 

8*89 

HI 

Carb.  lime. 

129 

4-77 

49  81 

20-80 

62*60 

Carb.  magnesia. 

•76 

840 

263 

11-48 

Hi 

Alumina  and  iron  oxyd, 

279 

1-99 

2-09 

7-99 

S29 

100-48 

100  28 

9889 

9966 

"  9».7i 
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gave  to  dilute  hydrochloric  acid  from  fifty-three  to  Afly -eight 
ent  of  carbonate  of  lime,  besides  a  little  magnesia  and  oxyd 
on.  The  insoluble  residue  was  snuii-brown  in  color,  and, 
I  beated,  gave  off  a  bituminous  odor.    When  ignited  in  a 

vessel,  it  lost  12*6  per  cent  of  volatile  and  combustible 
er8|  and  left  a  coal-bluck  residue,  which,  by  calcination  in 
»pen  air,  lost  8'4  per  cent  additional,  making  in  all  21*0  per 
of  volatile  and  carbonaceous  matters,  and  left  an  ash-gray 
laoeous  residue.  This  shale  however  contained  but  a  very 
I  amount  of  bitumen,  for,  on  treating  the  residue  from  a  di« 
acid  with  boiling  benzole,  there  was  dissolved  about  one  per 
of  a  brown  bituminous  matter.  The  residue,  when  heated,  * 
onger  evolved  the  odor  of  bitumen,  but  rather  one  like 
ling  lignite,  and  still  gave,  by  ignition  in  a  close  vessel,  11*8 
cent  of  volatile  and  inflammable  matters.     When  boiled 

a  solution  of  caustic  soda,  this  was  scarcely  discolored.  In 
nsolubility,  therefore,  the  organic  matter  of  this  rock  re* 
>le8  true  coal,  rather  than  lignite.  Attempts  have  been 
e,  on  a  large  scale,  to  distill  this  calcareous  schist  of  Col* 
vood,  and  it  was  found  to  yield  from  three  to  five  hundredths 
ily  and  tarry  matter,  besides  combustible  gases  and  water, 
deriving  the  Hamilton  formation  in  Western  Canada  are 
d  black  pyroschists,  which  are  supposed  to  be  the  equivalent 
le  Genesee  slates  of  New  York.    A  specimen  from  Bosan* 

lost,  by  ignition  in  a  closed  vessel,  12*4  per  cent,  and  left  a 
c  residue,  which  was  not  calcareous.  A  portion  in  fine 
ier  was  digested  several  hours  with  heated  benzole,  which 

up  0*8  per  cent  of  brown  combustible  matter.    The  resi- 

carefully  dried  at  200°  F.,  then  lost,  by  ignition  in  a  close 
el,  ll'S  per  cent,  and  by  subsequent  calcination  11*6  addi* 
il,  eoual  to  23'7  per  cent  of  combustible  and  volatile  ele- 
ta.  The  calcined  residue  was  gray  in  color.  By  distillation 
1  iron  retort,  there  were  obtained  from  this  shale  4*2  per 

of  oily  hydrocarbons,  besides  a  large  quantity  of  inflam* 
le  gas,  and  a  portion  of  ammoniacal  water. 
be  pyroschists  of  Bosanquet  belong  to  the  Devonian  serieSi 

contain  the  remains  of  fossil  land  plants,  so  that  it  is  not 
robable  that  a  partially  decayed  vegetation  may  have  been 
source  of  the  organic  matter  which  is  intimately  mingled 
I  the  earthy  base  of  the  rock.  Such  was  probably  the  case 
le  abundant  pyroschists  of  the  coal  period.  In  the  pyro- 
Its  of  the  Utica  formation,  which  are  of  Lower  Silurian  age, 
3bief  organic  remains  to  be  detected  are  Graptolites,  with  a 
Brachiopods  and  Crustaceans.  No  traces  of  terrestrial  veg* 
on  are  known  to  have  existed  at  that  time,  nor  do  the  schists 
ain  the  evidences  of  any  marine  plants.  The  pyroschists 
[esozoic  age,  in  several  parts  of  Europe,  contain,  on  the  con* 
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trary,  numerous  fossil  fishes,  from  the  soft  parts  of  whkik^^ 
other  animal  matters,  the  combustible  8ub:»tance  of  these  v 
is  generally  supposed  to  be  derived  (Dufr^noy,  Miniralogf^ 
p.  So8).    It  will  be  seen,  farther  on,  tliat  similar  questiona 
with  regard  to  the  origin  of  the  bitumens  of  varioas  form! 
for  while  in  some  cases,  as  in  the  Tertiary  rocks  of  Tr^ 
they  are  clearly  traced  to  a  vcffettible  source,  bitumens  i 
met  with  in  liower  Silurian  and  Devoninn  limestones  of 
origin,  which  abound  in  shells  and  corals,  but  nifurd  no 
of  vegetable  remains.    When  however  it  is  considered  tk 
lower  forms  of  animals  contain  considerable  portions  of 
agotizcd  tissue  analogous  in  its  composition  to  that  of 
and  that  even  muscular  tissue,  plus  the  elements  of  wat 
tains  the  elements  of  cellulose  and  ammonia,  it  is  easy  to 
stand  that  vegeUible  and  animal  remains  may,  by  tbeii 
decomposition,  give  rise  to  similar  hjdrocMirbonaoeous 
The  various  fermentations  of  which  sugar  is  susceptible  ff 
analogies  to  the  dilferent  transformations  of  organic  tissues 
have  resulted  in  the  formation  of  anthracite,  coal,  ligni 

()halt  and  petroleum,  together  with  carbonic  acid  and  a 
lydrocarbon  as  accessory  products. 

*  T\\\%  rolntion  xraa  1ir»t  pointed  out  by  me  in  1849.    {Thi»  Journal,  [S' 
lutf.)     1  tluM)  oiiilonvorvMl  tu  i^hiiw  that  the  albuminoid  bodies  miglit  be  r^gm 
K  nitrvl  of  iviiulo^.  or  M»nie  imimoric  livdnitv  uf  cnrbcHi,  and  reprffeiited 
fonmiln  1*34 III- N\^0^.     I  had  alrcidy  |).x>pu»e4l  to  regard  bune-gelatiiie 
aloi;tiiN  nitrvl.  r:i4H3«N40j  ;  ivhich  corresponds  to  one  equivalent  of  gl 
four  of  amnmniii.  \v*<  yllgOj.    The»t»  nitrvl^  it  waa  conceived,  might,  under 
ctMuhtiouji,  iv^>ncnito  ammonia  and  a  hvdmte  of  carbon.     1  alan  adduced  e 
thut  in  a  caM*  of  diuU'tt's.  sugar  vast  geni-rated  at  the  expense  uf  ingested 
{TMiMmrnaL  l'.».]  v.  |v  7»V  vi.  p  e»N\>.  SitlimaH* Efeui,  CArtn.,  p.  517.)   The 
of  I'^rtilagf-gelatinf,  or  olHmdrine.  in  like  manner  correspond  very  nearly 
mirvl  foinuil  from  0«4U**0«,  (cane  sugar)  and  three  eqnivalenta  of  am  ' 
Tlio  foiniula  thus  dl^iucvd.  C^^Hi^N^Oi^,  requires  14*7  of  nitrugen. 

In  18»^<V  OojiMrt.  Maiiini;,  as  l»e  tells  us.  fixMu  niv  theoretical  riewa.  cm 
to  pnvUiiV  the  all«uniiihU\l  UKli<p«  by  tht*  action  uf  a  solation  «if  ammonia  un 
laot^t^c,  or  gluci«m>  at  toni|XTaiure  of  I&i>^  and  :20U°  C.    In  thia  way  be  <  ~ 
tktX^r  *cvvn\\  days,  an  a<otit«Hl  Uniy.  vrhich  resembled  gelatine,     ft  vat 
tatod  by   aUN>l)ol  in  eUstio  tiiamrnis,  fonned  an  imputrescible  compound 
t:«nnin.  and.  ulu>n  hoattsl.  garo  olT  ihe  ixt«c  of  l«uniiiig  hum.     Iti  prapi«l' 
iiitu^n  Tk'MS  UO  |vr  ci-nt.  wliioh  is  oonr  that  of  chondrine.     (Compitm  R 
Ma\.  I;>(»l.  |v  974. >     S'V.«s4vl>ns>«it  has  siiKv  aiverted  the  pussihility  uf  luuv^ 
siUitr  Hito  Au  :)Ibi:n;l-v>:.i  «ul>>::k!KV.  ;u-il  rr  ;ir-.iT«\1  my  suggestion  tliat  the  al 
o>d«  ar»'  vont.iKo   jvtr\U  of  xlu-  n*'\Io\i<:  un.lcr  whU4i  convenient  term 
^Mu.k^  tlnt^  bv«)r.\tos  o!   o.irtv-n  wLici;  dkro  su!W«rp;tb!e  of  conveniuo  into 
^.V«w».  Ma\.  lsr«*V  |\  N>d 

In  I  So  I.  Mov'.rv  Kv':*:  .<r*J  ]v>>.;«<er  ir.ixuTKed  the  prxxloctiofi  of 
^'tKo  hOj;:ii  l\%  !*'<  *vt\"»:"  .*  "-..ri"  :ox:>  .<■:  frr::'**:*.  ii^i  >4iowrd  that  the  i 
tixMi  %'i  »;v*-«JNv  nv'^t^n's  :V  i-v.v:-.:  i!  s.-cr  :r.  P'Tt^iI  human  urine.  1 
aut^KMx  ^*^<•^t»  V\  li^  *l>i::.:vS  ix"  \»n-  r.'«  .\tv-;.4^  Jt  t'kitnu  /Sirr.  Julv,  1S€1, 
.tx-*  .:,•■  ,'i.^«  *x.:  .-'i,r^.^.  ,*\\ .i.  -.x  ii".^  ;c  ;^:**e  *iite  uv  own  obwrta' 
All.  I  tV,»^'  .»•  \i*^**  fv'.  m' ,  :*n  :v  \iVt->  \tA-rf  *.ror  »K^ved  tluit,  by  Im^  h 
%\(K««r,t<t^  T^;:*j>>-,'"x*  sfc.v,*  jS'^t'  >  r. -:r«r»J  r^.vr  a:^:a:  =e  a  sveet  fermcnio 
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'  AUhoagh  we  have  seen  that  the  solid  asphalts,  which  differ 
from  petroleum  in  containing  less  hydrogen,  and  a  portion  of 
oxygen,  have  in  most  cases  been  directly  formed  from  organic 
matters  by  a  process  analogous  to  that  which  yields  coal  and  pe« 
troleam,  it  appears  that  tbe  latter  body,  like  other  hydrocarbons, 
may  gmdually  undergo  an  oxydizing  process,  which,  by  remov* 
ing  hydrogen  and  adding  oxygen,  at  last  converts  the  liquid 
Intamen  into  substances  having  the  characters  of  asphalt,  of 
ooal,  or  even  of  anthracite.  Mr.  Vanuxem  in  his  Report  on  the 
Geology  of  New  York  (page  83)  described  many  years  since,  by 
the  name  of  anthracite,  a  substance  which  is  found  in  the  Calcif- 
erous  sand-rock.  It  occurs  in  druses  or  cavities  with  crystals  of 
quartz  and  calcite,  and  often  assumes  the  form  of  drops  or  but- 
tons, showing,  according  to  Mr.  Vanuxem,  that  it  must  have 
been  introduced  in  a  liquid,  or  at  least  a  plastic  state,  and  have 
Babseqaently  hardened  in  a  layer  above  the  crystals,  conforming 
to  them.  He  described  it  as  very  brittle,  pulverulent,  of  a  shin- 
ing black  color,  yielding  by  heat  11*6  per  cent  of  volatile  mat- 
ter, which  he  regarded  as  water,  and  leaving  after  incineration 
bat  a  small  amount  of  ash. 

A  material,  similar  to  this  in  aspect,  occurs  in  many  places  in 
eastern  Canada,  in  the  Quebec  group,  which  is  regarded  as  the 
equivalent  of  the  Calciferous  sand-rock  of  the  New  York  series. 
It  fills  veins  and  fissures,  alike  in  the  limestones,  shales,  and  sand- 
atones,  and  even  in  the  trap  rocks  which  traverse  these.  Some- 
"iimes,  like  that  describea  by  Vanuxem,  it  forms  botryoidal 
masses ;  at  other  times  it  lines  fissures,  and,  as  at  Drummondville 
and  Sillery,  is  spread  over  a  surface  which  had  been  previously 
incrusted  with  small  cryfiitals  of  calcite.  The  shrinking  of  the 
layer  has  here  given  rise  to  cracks,  such  as  are  sometimes  seen  in 
a  ooat  of  varnish.  In  other  cases  it  fills  fissures  several  inches 
in  diameter,  as  on  the  island  of  Orleans^  where  a  vein  of  it  in 
shale  would  furnish  several  hundred  pounds  of  the  material, 
and  where,  as  elsewhere,  it  has  been  mistaken  for  coal.  At  St. 
Flavien  it  fills  a  vein  of  an  inch  or  two  in  argillite;  the  walls  of 
tbe  vein  are  lined  with  quartz,  and  the  coaMike  matter  is  itself 
cat  by  thin  seams  of  quartz,  of  later  formation.  In  another 
specimen  from  this  locality,  the  vein  is  nearly  filled  with  crys- 
talline quartz,  and  the  carbonaceous  substance  is  found  in  small 
almond-shaped  masses  in  the  center  of  the  vein.  In  the  Acton 
copper-mine  it  fills  irregular  cracks  and  fissures,  and  sometimes 
forms  masses  several  inches  in  diameter. 

The  matter  from  these  different  localities  has  a  resinous  lustre, 
which  passes  into  sub-metallic  in  some  cases.  Its  color  is  jet 
black,  and  it  is  very  brittle  and  easily  reduced  to  a  velvet  black 
powder,  which  has  been  used  as  a  pigment    It  has  a  conchoidal 
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fracture,  and  flies  into  fragments  when  exposed  to  het^^  ?. 
the  rest,  it  varies  considerably  in  its  chemical  character^  ^L 
mineral  from  Acton,  which  is  mach  harder  and  more  i>J^*||^ 
looking  than  that  from  the  other  localities,  gives  off|  whe— i^** 
ed  to  redness  in  a  close  vessel,  a  portion  of  water,  bat  n<^"^^ 
mable  gas  or  vapor,  and  loses  6*9  per  cent  of  its  weight|  "^^ 
a  carbon  which  is  difficult  of  combustion,  and  givesi  w  '^ 
cinerated,  2*2  per  cent  of  ash.  Like  the  specimens  d 
by  Yanuxem,  it  approaches  to  anthracite  in  itscharacten 
from  the  other  localities  examined  gives  off  when  h^  ^^ 
greater  or  less  proportion  of  combustible  vapor,  which  ooin::^*^ 
in  part,  into  a  tarry  liquid,  having  an  offensive  odor  v^^"^ 
tinct  from  the  product  of  the  distillation  of  coals  or  pjra^ 
Carefully  selected  specimens  yield,  by  incineration,  only^ 
thousandths  of  ash,  apparently  due  to  accidental  imparitl^ 
a  specimen  from  Queoec  the  volatile  matters  equalled  1— ■-1| 
cent ;  in  one  from  Orleans  Island  21*0 ;  in  one  from  Sl  K^  ^ 
15*8,  and  in  another,  six  miles  from  the  last,  24'6  percent^^  ^^ 
latter,  when  exposed  to  heat,  swells  up,  and  leaves  a 
coke,  the  fragments  cohering  like  those  of  a  cakins  ooal 
same  is  true,  to  a  leas  extent,  of  that  of  Orleans.  These 
are  not  affected  by  benzole,  with  the  exception  of  the  lu  ^^ 
tioned,  which  appear  to  contain  a  small  amount  of  solulc^^'' 
stance.  The  mode  of  occurrence  of  these  matters  shows  th» 
have  once  been  in  a  liquid  state,  and,  as  the  limestones  * 
group  arc  in  many  ])arts  distinctly  bituminous,  there 
little  doubt  that  the  liquid  carbonaceous  matter  was  bit 
which  has  since  been  slowly  oxydized,  indurated,  and  con 
into  these  insoluble,  infusible  coaly  and  anthracitic  bodies 
This  view  is  confirmed  by  the  examination  of  a  bitumen 
appears  to  be  in  the  very  act  of  changing.  In  the  De^ 
limestones  of  Canada,  there  are  beds  of  fossil  corals,  whi^*^  ^ 
impregnated  with  petroleum.  At  the  outcrop  of  Uiese,  ^ 
the  strata  have  been  for  ages  exposed  to  the  weather,  the  J 
Icum  is  replaced  by  a  black  matter,  which  lines  the  oelli 
haviijijr  lost  its  oily  character,  no  longer  repels  the  water  li 
still  oily  corals  within.  Benzole,  which  readily  dissolves  the 
men  from  these,  does  not  affect  the  black  color  of  the  wealt*  ^ 
corals.  A  fragment  of  a  Facosiles  impregnated  with  this  \^ 
matter  was  crushed  and  treated  with  dilute  muriatic  acid, 
removed  the  c;\rKMiate  ol^  lime  of  which  the  coral  was  com 
and  lott  live  per  cent  of  a  brownish-black  residue.  This, 
oxiH\^od  to  heat,  burned  with  tiame,  without  melting,  and 
bulky  oohoriMU  coaly  residue,  which  gave  a  little  ash. 
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md  oombostible  matter  28*1,  carbon  67*7,  ash  4*2=100*0.  From 
hese  experiments  it  appears  that  the  soluble  and  liquid  bitumen 
>f  the  corals  is,  in  the  weathered  portions,  converted,  in  great 
MUt,  into  an  insoluble  and  infusible  hydrocarbonaceous  matter, 
"Vtolting  probably  from  a  slow  oxydation.  It  is  not  improbable 
iiat  a  less  advanced  stage  of  this  process  might  afford  the  solid, 
mt  fusible  and  soluble  bitumen  which  impregnates  rocks  of  the 
wane  aeries  in  other  localities.  Thus  in  il^neardine  on  Lake 
Saron,  immediately  overlying  massive  beds  of  a  somewhat  bi« 
timinous  limestone  of  the  Corniferous  formation,  are  found  thin- 
ler  slatv  beds  of  a  dark  chocolate  color,  interstratified  with 
nit  yellowish  earthy  lavers.  These  latter  contain  no  combus- 
ibie  matter,  but  the  dark  colored  beds  burn  with  a  smoky  flame, 
iltboagh  the  hydrocarbonaceous  substance  is  for  the  greater 
NUt  insoluble  in  benzole.  In  quarrying  at  this  place  however, 
ipccimens  were  obtained  of  a  thin  shaly  bed,  which  when  pul- 
renzed  and  treated  with  benzole  lost  12'8  per  cent  of  soluble 
tiitttmen,  and  left  a  nearly  white  calcareous  residue,  free  from 
nrbonooeous  matter.  Such  a  rock  as  this  is  rightly  designated 
%  bituminous  limestone,  although  the  beds  at  the  outcrop,  which 
xmtain  an  insoluble  hydrocarbon,  and  approach  to  a  pyroschist 
in  character,  are  probably  but  altered  portions  of  the  same  bitu* 
ninous  rock.  The  interstices  of  a  porous  crystalline  dolomite 
Bnom  theOrand  Manitoulin  Island,  are  filled  with  brown  asphalt, 
which  melts  and  exudes  by  a  gentle  heat,  and  is  completely  sol- 
able  in  benzole.  It  forms  from  74  to  8"8  per  cent  of  the  rock, 
A.n  altered  form  of  petroleum  is  also  found  near  the  oil  wells  of 
Enniskillen,  where  the  product  of  the  natural  oil  springs  appears 
in  the  form  of  large  superficial  beds  of  a  soft  solid,  wiiich  is 
slightly  adhesive  at  ordmary  temperatures,  and  has  a  specific 
gravity  about  that  of  water.  According  to  Delesse,  it  solidifies 
after  fusion  at  83°  centigrade.  He  found  it  to  consist  of  bitu- 
men soluble  in  benzole  62  5,  insoluble  organic  matters,  (the 
debris  of  recent  vegetation),  24*8,  clay  and  sand  12*7 =100*0. 
The  bitumen,  left  by  the  evaporation  of  the  benzole,  is  solid 
and  but  slightly  ductile.*  This  product  evidently  results  from 
a  drying  up,  and  probably  a  partial  oxydation  of  petroleum, 
which  has  been  changed  into  a  matter  approaching  to  asphalt  in 
its  properties. 

*  Delesse,  ifaUriaux  de  Construction  d  P Exposition  de  1 856,  page  890.  Od  page 
881  of  the  n^xt\»  voliune  Delesse  has  descri^jed  a  peculiar  brofrnish-black  compact 
umI  toagh  rock,  from  Promina  in  Austria,  which  consists  of  69  0  parts  of  a  crystal* 
line  limestone.  9'0  parts  of  clay,  and  32 1)  parts  of  a  brownUh- black  combustible 
matter,  which  is  fusible,  and  givi^  off  by  heat  acid  vapors,  leaving  a  residue  of 
onlj  S5  parts  of  fixed  carbon.  It  is  almost  completely  insoluble  in  benxine,  and 
is,  oy  Deleaae,  designated  as  a  lignite,  fn»m  which  however  it  is  di»tingui«^hed  by 
Lit  fusilMlity.  It  would  seem  to  be  a  hitherto  undescribed  matter  intermediate  be- 
tween lignite  and  asphalt 
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It  now  remains  to  speak  of  the  geological  disiributioii  of  !» 
troleam  in  the  Palaeozoic  rocks  of  this  country.  Apart  ra 
the  matters  just  described  from  the  Quebec  groap,  bitameao^ 
curs  at  two  distinct  horizons  in  the  New  York  series.  At 
reasons  which  will  be  apparent  farther  on,  we  recali  the  priatt* 
pal  divisions  in  this  series.  At  its  base  are  the  ailiceoosai^ 
stones  of  the  Potsdam  formation,  to  which  succeeds  the  Gakib* 
rous  sand-rock.  This  is,  for  the  most  part,  a  dolomite,  oocsMi 
ally  containing  small  quantities  of  gypsum  and  other  eartkf 
sulphates.  The  bitter  saline  springs,  which  issue  from  this  id 
the  succeeding  limestones,  probably  have  their  source  in  tUl  | 
dolomitic  formation.  The  Chazy  limestone,  which  immediaftdf  i 
overlies  this,  is  magnesian  in  its  lower  part,  and,  litfaologictllj^ 
affords  a  transition  from  the  dolomites  beneath,  to  the  ^n'eatmM 
of  pure  limestones  which  form  the  Birdseye,  Black  Siver  aad 
Trenton  formations,  and  are  often  included  under  the  genoal 
name  of  the  Trenton  group.  In  this  we  meet  for  the  first  tiw 
with  petroleum,  although  in  much  less  abundance  than  in  tfai 
higher  rocks.  In  the  township  of  Pakenham,  the  large  Orthih 
ceratites  of  the  Trenton  limestone  sometimes  hold  several  oaneM. 
of  petroleum  in  their  chambers,  and  it  has  been  met  with  nndflr- 
similar  conditions  in  Lancaster.  It  has  also  been  observed  la 
exude  from  the  fossil  corals  of  the  Birdseye  limestone  at  lUviAt 
a  la  Rose  (Montmorcnci).  The  limestones  of  this  group,  wfaidi 
are  generally  more  or  less  bituminous  to  the  smell,  are  peclllil^ 
ly  so  in  some  parts  of  the  county  of  Montmorenci,  and  not  only 
give  off  a  strong  odor  when  struck,  but,  when  burned  for  Ii(n% 
evolve  an  abundant  bituminous  vnpor  on  the  first  appIicfttioB 
of  heat  A  spring  which  affords  small  quantities  of  petroleaia 
issues  from  the  Utica  formation,  on  the  Grand  Manitoulin  Island 
and  Dr.  Beck  has  described  a  similar  one  from  the  Hudson  Bivff 
group,  in  Guilderland,  near  Albany,  New  York.  Both  of  then 
probably  have  their  source  in  the  underlying  limestones,  whieh 
are  characterized  by  beds  and  nodules  of  chert,  and  by  silidfied 
fossils,  not  less  than  by  the  presence  of  petroleum. 

To  these  limestones  succeed,  in  ascending  order,  the  pyPO* 
schists  of  the  Utica  formation,  followed  by  the  shales  of  the  Hod- 
son  lliver  group.  This  terminates  the  Lower  Silurian  or  Cam- 
bro  Silurian'  system,  and,  taking  the  Potsdam  of  New  York  il 
the  basis,  constitutes  a  lithological  series,  which  is  reproduced, 
with  a  very  remarkable  parallelism,  in  the  Middle  and  Upper 
Silurian  and  Lower  Devonian  rocks  about  to  be  mentioned. 
The  siliceous  strata  at  the  base  of  the  first  series  are  repeated  io 
the  Oneida  and  Medina  conglomerates  and  sandstones,  while  the 

*  T»»«  trrm  Cambro-Sllurian,  first  suggested  by  Prof.  PhUlips,  is  Adopted  br  JakM 
to  lUnignate  the  Lower  Silurian  series  of  rocks.  (7Van«.  Royal  frisk  Aeai^  tal^ 
p.  ft04. 
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great  mass  of  dolomites,  with  gypsum  and  salt,  whicli  makes  np 
the  Clinton,  Niagara,  Guelph  and  Onondaga  formations,  repre^ 
sents  on  a  great  scale  the  similar  dolomites  of  the  Calciferous 
formation.  The  lithological  representative  of  the  Trenton  group 
next  appears  in  the  Corniferous  formation,  composed,  like  the 
former,  of  pure  limestones,  with  chert  beds,  silicined  fossils,  and 
petroleum.  1?o  these  succeed  in  western  New  York  the  pyro- 
schists,  called  the  Marcellus  shales,  closely  resembling  those  of 
the  Utica  formation,  and  followed  by  the  Hamilton  group,  lith- 
ologically  similar  to  that  of  the  Hudson  Siver,  and  overlaid  in 
its  turn,  by  sandstones  of  the  Portage  and  Chemung  group, 
which  may  be  compared  to  those  of  the  Potsdam  and  Oneioa 
formations.*  It  should  be  mentioned  however  that  the  repeti- 
tion of  the  pyroschists  at  the  base  of  these  sandstones,  constitu- 
ting  the  Genesee  slates,  has  no  known  representative  in  the 
Lower  Silurian  series. 

^  It  is  in  the  Lower  Devonian  limestone,  or  Corniferous  forma* 
tion,  that  the  greatest  amount  of  petroleum  occurs,  although  Mr. 
Hall  observed  that  the  dolomites  of  the  Niagara  formation  in  Mon- 
iDe county,  New  York,  frequently  contain  mineral  pitch;  which  is 
sometimes  so  abundant  as  to  m>w  from  the  rock,  when  this  is 
heated  in  a  lime-kiln.  Concretionary  nodules  holding  petroleum 
have  also  been  observed  in  the  Marcellus  and  Genesee  slates, 
while  the  higher  Devonian  sandstones  in  New  York  and  Penn- 
sylvania are  often  impregnated  with  petroleum,  and  from  these, 
and  from  still  higher  strata,  issue  the  oil  springs  of  those  regions. 
It  is  probable  however  that  the  source  of  the  oil  in  these  superior 
strata  is  to  be  found  in  the  Corniferous  limestone,  from  which 
the  petroleum  of  western  Canada  is  undoubtedly  derived,  since 
in  Enniskillen  this  formation  is  covered  only  by  200  or  800 
feet  of  Hamilton  shales,  the  Marcellus  pyroschists  being  absent 
from  that  region ;  while  at  Tilsonburg  the  limestone  appears  at 
the  surface,  and  wells  bored  into  it  have  yielded  considerable 
quantities  of  petroleum.  Diflferent  observers  have  noticed  the 
occurrence  of  petroleum  in  the  rocks  of  this  formation,  and 
remarkable  instances  of  it  may  be  seen  in  several  parts  of  west- 
ern Canada.  In  the  township  of  Rainham,  on  Lake  Erie,  the 
shells  of  Pentamerus  araUis  are  sometimes  found  to  have  an  inner 
cavity,  lined  with  crystals  of  calcite,  and  filled  with  petroleum. 
Coralline  beds  impregnated  with  petroleum  are  found  in  Wainfleet 

'  Tlio  lat«  Prof.  Eaton  had  a  pcroopiion  of  this  curious  litholo^cal  pArallclism, 
in  surceMkive  freologiail  series,  >vhen  he  classed  all  stmtiBed  rocks  io  thrte  divisions, 
carboniferouii,  qunrtzose  nnd  cntcnreous ;  which  he  supposed  to  be  repeated  in  tha 
tome  order  in  each  geological  series.  By  carboniferous,  lie  meant  simply  argilla- 
ocuus  nnd  slaty  rocks,  in  vhich,  according  to  him,  coal  and  carbonaceous  scliista 
might  occur.  In  the  carboniferous  divisiun  of  hix  primitive  series,  he  placed  gneist 
and  the  cr/stollioe  schists.  {Otid.  Text  Book,  188*i,  and  iku  Jowrtud,  \^%V'Sx:i^« 
p.  281). 
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and  in  Walpole,  in  the  latter  instance  immediately  beneath  i 
layer  of  chert,  but  I  have  more  particularly  examined  them  k 
the  to\?nship  of  Bertie,  which  is  on  the  Niagara  River,  oppoiite 
to  Buffalo.    Here,  in  a  quarry,  are  seen  maasivo  beds,  shghtlf 
inclined,  composed  of  a  solid  crystalline  encrinal  limestone,  whiei 
appears  not  only  destitute  of  petroleum,  but  from  the  water,  bj 
which  ii  is  impregnated,  to  be  impermeable  to  it.     In  sorae  tt 
these  beds  are  large  corals  of  the  genus  Heliopltyllvm^  the  pom 
of  which  are  open,  but  contain  no  oil.    Two  beds  however,  one 
of  three,  and  one  of  eight  inches,  which  are  interstratified  villi 
these,  are  in  great  part  made  up  of  species  of  HdiopliyUum  and 
FavosiUs,  the  cells  of  which  are  full  of  petroleum.     This  is  eeen, 
in  freshly  broken  masses,  to  be  absent  from  the  solid  limestone, 
which  forms  the  matrix  of  the  corals,  and  resembles  in  texton 
the  associated  beds.     As  the  fractured  surfaces  of  the  oil-beariig 
beds  become  dry.  the  oil  spreads  over  them,  and  thus  gives  rin 
to  the  appearance  of  a  continuous  band  of  dark  oil-stained  rock, 
limited  above  and  below  by  the  lighter  limestone,  from  which, 
however,  it  is  separated  by  no  planes  of  bedding.     The  layer  of 
three  inches  was  seen  to  be  twice  interrupted  in  an  exposure  of 
a  few  feet,  thus  presenting  lenticular  l)eds  of  the  oil-bean^ 
rock.    Besides  the  occasional  specimens  of  Hdiopfiyllum  withoit 
oil,  disseminated  in  the  massive  limestone,  a  thin  and  contint* 
ous  bed  of  Fai^ysttes  is  met  with,  which  is  white,  porous,  and 
free  from  oil,  although  beds  both  above  and  below  are  filled  with 
it.    It  is  from  the  weathered  outcrop  of  one  of  these  that  was  ob* 
tained  the  specimen  already  described  on  page  164,  in  theoelli 
of  which  was  found  the  infusible  and  insoluble  product  of  the 
oxydation  of  petroleum.   When  the  oil-bearing  beds  are  exposed 
in  working  the  rock,  the  oil  flows  out  and  collects  upon  the  water 
of  the  quarry.     Besides  the  two  beds  noticed  above,  there  an 
said  to  be  others,  which  were  concealed  by  water  at  the  timerf 
my  visit.     The  facts  observed  at  this  locality  appear  to  show 
that  the  petroleum,  or  the  substance  which  has  given  risetoit^ 
was  deposited  in  the  beds  in  which  it  is  now  found,  at  the  for* 
mation  of  tlie  rock.     We  may  suppose  in  these  oil-bearing  bei 
an  accumulation  of  organic  matters,  whose  decomposition,  in 
the  midst  of  a  marine  calcareous  deposit,  has  resulted  in  thdr 
complete   transformation   into   petroleum,  which  has  found  a 
lodgement  in  the  cavities  of  the  shells  and  corals  immediately 
near.     Its  absence  from  the  unfilled  cells  of  corals,  in  the  adjir 
cent  and  iiiterstratided  beds,  forbids  the  idea  of  the  introdoctioa 
of  the  oil  into  these  strata  either  by  distillation  or  by  infiltration. 
The  same  observations  apply  to  the  petroleum  of  the  Trenton 
limestone,  and  if  it  shall  hereafter  be  shown  that  the  source  rf 
petroleum  (as  distinguished  from  asphalt)  in  other  regions,  is  to 
he  found  in  marine  iossiliferous  limestones,  a  step  will  havebttB 
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nade  towards  a  knowledge  of  the  chemieal  conditions  necessary 
;o  its  formation. 

The  natural  oil  springs,  which  occur  in  various  parts  of  west- 
urn  Canada,  are  upon  tne  outcrop  of  the  Corniferous  limestone, 
3r  of  the  overlying  Hamilton  shale?,  and  are  along  the  line  of  a 
l>road  and  low  anticlinal,  which  runs  nearly  east  and  west  through 
the  district  In  the  township  of  Dereham,  where  small  quanti- 
ties of  oil  rise  to  the  surface  in  several  places,  the  Corniferous 
formation  is  overlaid  by  about  forty  feet  of  clay  and  sand,  afler 
linking  through  which  the  limestone  was  bor^  to  the  depth  of 
thirty-six  feet  From  this  opening  a  few  barrels  of  petroleum 
were  obtained.  Oil  springs  abound  for  several  miles  along  the 
Thames,  about  sixty  miles  to  the  westward  of  Dereham,  and 
borings  into  the  limestone  beneath  have  furnished  considerable 
((uantities  of  oil,  although  not  sufficient,  perhaps,  to  be  of  great 
economic  importance.  The  principal  oil  wells  of  Canada  occur 
in  Enniskillen,  about  twenty  miles  to  the  northwan.1  of  the  last 
Here  numerous  oil  springs  arc  found,  and  the  thickened  petro- 
leum, mixed  with  earthy  and  vegetable  matters,  described  on 
page  165,  forms  layers  of  considerable  extent  at  the  surface  of  the 
ground,  and  around  the  roots  of  growing  forest  trees.  Two  of 
these  layers  have  together  an  area  of  more  than  two  acres,  and 
a  thickness  which  varies  from  a  few  inches  to  two  feet  They 
are  locally  known  as  gum  beds.  In  sinking  a  well  in  the  vicin- 
ity of  an  oil  spring  in  this  region,  there  was  found,  beneath  a 
depth  of  ten  feet  of  clay,  and  reposing  upon  four  feet  of  gravel, 
a  layer  of  bituminous  matter  like  that  just  described,  from  two 
to  four  inches  in  thickness.  It  is  easily  separable  into  thin  lam- 
inae, which  are  so  soft  as  to  be  flexible,  and  show  upon  their 
surfaces  the  remains  of  leaves  and  of  insects,  which  had  become 
imbedded  during  the  slow  accumulation  and  solidification  of  the 
bitumen.  This  little  deposit,  which  is  mingled  with  a  considera- 
ble proportion  of  earthy  matter,  is  instructive,  as  showing  the 
manner  in  which  beds  of  bituminous  rock  may  sometimes  be 
produced  from  previously  formed  sources  of  petroleum. 

The  Corniferous  limestone  in  Enniskillen  is  overlaid  by  about 
two  hundred  feet  of  marls  and  soft  shales  abounding  in  the 
characteristic  fossils  of  the  Hamilton  formation.  To  this  succeed 
from  forty  to  sixty  feet  of  Quaternary  clays  and  sands  of  fresh- 
water origin,  through  which  the  scanty  natural  oil  springs  rise. 
On  sinking  wells,  there  is  generally  found,  reposing  immediately 
upon  the  shales,  a  layer  of  coarse  gravel,  holding  large  quantities 
of  petroleum,  which  is  the  oil  of  the  so-called  surface  wells,  and 
has  accumulated  beneath  the  clays.  It  is  darker  and  thicker 
than  that  obtained  directly  from  the  rock  below,  on  boring  which 
fissures  or  seams  are  met  with,  from  which  petroleum  issaea  vcl 
abundance  and  often  with  great  force,  aomeUmea  ^\ii\ASL<^  ^^ 
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sarface,  and  often  rising  above  it,  constitatiDg  the  flowing 
These  oil-bearing  veins  are  met  with  at  depths  varring  fmt 
forty  feet  to  one  and  two  hundred  feet  in  the  rock,  aadii 
borings  near  together  the  oil  is  often  met  with  at  very  Qncqpi 
depths.  Adjacent  borings  sometimes  appear  to  be  connertil 
with  the  same  vein,  and  to  affect  each  other's  supply.  IH 
deepest  well  in  this  r^on  was  estimated  to  yield,  when  Mi 
opened,  2000  gallons  in  twenty-four  hours,  and  at  present^  wlwj 
it  is  allowed  to  flow  for  some  time,  the  supply  in  many  of  ' 
neighboring  shallower  wells  is  found  to  fiiil.  The  fiicts  O' 
in  this  region  seem  to  show  that  these  veins  are  fissures  run 
obliquely  downwards  to  the  great  reservoir  of  petroleum  wl 
is  probably  in  the  underlying  Gorniferous  limestone.  The  A 
wells  in  this  township  are  confined  to  two  districts,  the  moil 
abundant  one  being  about  six  miles  south  of  the  other.  FiM 
the  results  of  an  unsuccessful  boring  made  on  an  intermedial 
point,  it  appears  that  these  two  districts  are  on  two  slight  anlh 
clinals,  subordinate  to  the  great  axis  already  mentioned.  TUl 
anticlinal  structure  appears  to  be  a  necessary  condition  of  lH' 
occurrence  of  abundant  oil  wells;  the  petroleum  being  ligbMf 
than  water  accumulates  in  porous  strata,  or  in  fissures  in  4#'^ 
higher  part  of  the  anticlinal,  and  in  obedience  to  a  hydioiMll^ 
law,  rises  through  openings  to  heights  considerably  aboTe  tbtf 
water*Ievel  of  the  region.  Large  quantities  of  light  carburettti  / 
hydrogen  gas  are  found  in  the  ralaeozoic  rocks  of  the  vicinilfi  i 
and  seem  to  be  in  many  cases  accumulated  in  the  subterranodi  f. 
anticlinal  reservoirs,  since  borings  sometimes  yield  both  gasaad 
oil,  or  gas  alone.  Water,  sometimes,  but  not  always,  more  or  ka 
saline,  often  accompanies  the  petroleum,  and  frequently  replaM 
the  latter  in  wells  that  have  been  for  some  time  wrought  I 
do  not  conceive  that  the  gas  has  any  necessary  connection  wSk 
the  oil,  since  large  quantities  of  it  are  found  in  rocks  whieh 
underlie  the  C!orniferous  limestone.  If  however,  as  is  not  im- 
probable, portions  of  it  were  generated,  and  now  exist  in  a  ooo* 
densed  state  in  the  oil-bearing  strata,  its  elasticity  would  hdp 
to  raise  the  petroleum  to,  the  surface. 

The  accumulation  of  the  petroleum  along  lines  of  uplift,  tad 
its  escape  through  the  fissui*es  accompanying  this  disturbaneib 
must  evidently  date  from  a  remote  geological  epoch.  Porooi 
beds,  like  the  Devonian  sandstones,  or  the  Quaternary  graved 
have  however  served  as  reservoirs  in  which  the  oil  has  accamn* 
lated,  wlnle  argillaceous  and  nearly  impervious  strata,  like  tbi 
marls  of  the  Hamilton  group,  and  the  fresh-water  clays  whwk 
overlie  the  gravels  in  western  Canada,  have  in  a  great  meosQit 
prevented  its  escape.  Hence,  it  would  appear  that  the  Devoniai 
sandstones  of  Pennsylvania  and  northeastern  Ohio  are  filled 
with  oil,  which  has  risen  from  the  limestone  beneath|  whilep^fvcr 
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a  g^reat  portion  of  western  Canada,  this  limestone  was  ages  ago 
deoaded,  and  has  lost  the  greater  part  of  its  petroleum. 

In  the  easternmostpart  of  North  America,  and  at  the  extremity 
of  the  peninsula  of  uasp^,  petroleum  is  again  met  witli,  issuing 
from  sandstones  which  belong  to  the  base  of  the  Devonian  series. 
The  oil  springs  are  here  found  over  a  considerable  area,  along 
an  anticlinal,  and  may  yet  prove  to  be  of  economic  importance. 
Bedd  of  thickened  petroleum,  like  those  of  Enniskiilen,  are  here 
met  with.  Near  to  Cape  Gaspe  there  is  a  remarkable  dyke  of 
tunygdnloidal  trap,  ten  or  twelve  yards  in J^readth,  the  cavities 
of  which  are  often  lined  with  cnalcedoTly,*or  with  crysUils  of 
calcite  and  quartz.  Mamy  of  these  cells  are  filled  with  petroleum, 
which  in  some  cases  has  assumed  the  hardness  of  pitch.  The 
odor  of  the  bitumen,  which  may  be  perceived  to  a  considerable 
distance,  has  caused  the  name  of  Ta^^Point  to  be  given  to  the 
locality. 

In  concluding  these  notes,  I  beg  to  call  the  attention  of  geolo- 
gists  to  the  importance  of  determining,  as  far  as  possible,  the 
natare  and  the  age  of  the  rock  formations  to  whicn  the  petro- 
learn  of  different  regions  is  indigenous,  carefully  distinguishing 
those  cases  in  which  its  occurrence  is  evidently  the  result  of  a 
secondary  process.  As  an  instance  of  this,  it  is  most  desirable 
to  determine  whether  the  oil  wells  of  the  Carboniferous  rocks 
in  Ohio  and  Virginia  derive  their  supplies,  like  those  of  Penn- 
aylvunia,  from  the  Lower  Devonian  limestone,  or  whether  there 
exists,  in  the  Carboniferous  system,  a  tliird  oil-bearing  horizon 
analogous  to  those  of  the  Trenton  and  Corniferous  limestones. 

MoDtreal,  Dec.  20, 1862. 


Abt.  XIX. — Origin  of  Hie  Indian  Race  of  Hayii;   by  J.  A.  Van 
Heuvel,  of  St.  Lawrence  Co.,  New  York. 

At  the  period  of  the  discovery  of  the  West  India  Islands  by 
Columbus,  they  were  inhabited  by  two  very  dissimilar  races. 
The  larger  and  more  northern  of  them,  Hayti,  Cuba,  and  Porto 
Btco,  and  likewise  the  Bahamas,  were  possessed  by  a  people  of 
mild  and  nnwarlike  character,  who  were  of  the  sanrie  origin. 
The  smaller  islands  south  of  them,  extending  in  a  chain  to  South 
America,  were  at  the  same  time  inhabited  by  the  fierce  and  war- 
like Caribees,  who  made  constant  aggressions  upon  their  neigh- 
bors. That  the  inhabitants  of  the  former  islands  were  all  of  the 
same  race  is  expressly  stated  by  Columbus.  In  a  letter  which,  on 
his  return  from  his  first  voyage,  he  addressed  to  the  Treasurer  of 
Spain,  he  says,  "  there  is  no  difference  in  their  countenance  and 
manners,  and  they  all  speak  the  same  language."  *   Ot  Xk^  ^^\v>0^<^ 

'  Navareite,  ii,  p.  886  (Paris  editionV 


and  peaceable  chancier  of  the  Hajlians,  he  in  the  & 
^us  speaks:  "They  are  without  arms,  which  ihcy 
how  to  use,  being  of  a  timid  disposition.  They  have  c 
in  the  sun,  tlie  ends  of  which  are  pointed  with  a  piet 
wood  shurpencd;  but  even  this  weapon  ihey  dare  not 
often  happened,  that  on  our  sending  two  or  three  mc 
Bome  of  tneir  towns,  all  the  inhabitants  fled  in  disorde 
They  were  also  of  an  extremely  amiable  and  bene 
tare.  In  the  inlercourae  which  Columbus  had  willi 
met  with  a  most  friendly  and  generous  reception,  ncc 
with  the  greatest  respect  and  even  veneration.  As  he  S] 
Bayli  the  first  time  with  his  vessels,  and,  in  sailing  ulu 
of  them  was  wrecked  on  the  coast,  the  Cacique  in  who 
ions  the  accident  occurred,  on  lu-aring  of  it,  direcilv  i 
ewioei  which  brought  away  all  that  was  in  the  vessel. 
to  the  shore,  and  took  care  that  none  of  the  goods  shoal 
hilDself  remaining  to  guard  them,  and  bad  them  tak 
hotun  he  bad  appointed,  sending  a  message  to  Columi 
be  ooDoerned,  and  he  would  give  all  he  bad  to  repaii 
"TheloiUaOB,"  mTsHerrera,  "so  affectionately  gave  t 
that  it  ooold  luA  nave  been  better  done  in  Spain,  for  t 
were  gentle  and  loring."*  In  a  letter  which  Columhiu 
to  hia  royal  patrona,  ferdiitand  and  Isabella,  he  observ 
people  are  eo  affectionate  and  tractable  that  I  swear  to 
IS  not  a  better  people  nor  a  better  country  in  the  wor 
love  their  neighbor  as  themselves,  and  their  conveisai 
sweetest  in  the  world,  being  pleasant  and  always  aa 
with  a  smile."'     . 

Hayti,  Cuba,  and  Porto  Rico,  at  the  period  of  their 
were  most  densely  populated.  The  entire  number  ol 
habitants,  according  to  I^ns  Casas,  was  six  millions,  an 
Hayti  were  half  that  number.  Oviedo  states  their  w1 
lation  at  three  millions,  and  that  of  Hayti  at  somei 
than  one  million ;  which  estimate  Bryan  Kdwards,  in  I 
of  the  West  ladies,  thinks  to  be  probably  the  most  cc 
But,  being  inhabited  by  a  race  ao  gentle  and  unwai 
were  without  difficulty  immediately  subjugated  by 
iardfl,  Afier  their  conquest  their  history  is  as  short  m 
ancboly.  The  rigorous  treatment  which  the  Haytians 
ced  from  their  invaders  in  being  forced  to  labor  in  ih 
their  island,  which  soon  broke  their  constitutions,  unu 
almost  entirely  swept  off  their  numerous  population,  ii 
half  a  century.  In  1509,  but  seventeen  years  afte 
landing  of  the  Spaniards,  they  were  reduced  to  sixty 
'  NurareltB,  ii,  p.  777,4c  '  Robrrtran's  Amerwn,  Hoik 

•  Dee*.  Book  I.  Ch.  1 8.  '  Rulierttoo'i  Amerka,  Bouk 

•  HiWory  of  tha  W..I  IndtM,  Book  I,  Cb.  8. 
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iter  five  years  more  there  remained  but  one  tbird  of  tbis  num* 
3r,  and  in  1538  tbey  amounted  to  only  four  thousand/  Subse* 
lently  a  small  part  of  this  remnant  escaped  destruction.  "  A 
>ang  Cacique,  placing  himself  at  the  bead  of  the  few  that  re- 
ained,  made  a  resolute  resistance  to  their  conquerors.  Driven 
length  to  extremities,  he  retired  to  the  fastnesses  of  inacces- 
ble  mountains,  from  which  he  continually  sallied  forth  and  bar* 
ussed  the  Spanish  inhabitants,  who  in  the  end,  struck  with  the 
^roism  and  the  moderation  he  showed  in  the  use  he  made  of 
le  advantages  of  his  position,  sufiered  him  and  bis  adherents 
» leave  their  retreats  and  reside  unmol^ed  in  any  part  of  the 
land.  Their  descendants  continued  to  inhabit  it  for  a  length 
*  time ;  but  their  numbers  gradually  diminished,  and  in  1716 
Dountedto  only  one  hundred  souls."* 

The  population  of  Cuba  shared  the  same  fate,  but  the  de- 
ruction  was  not  so  entire.  From  information  given  me  by  in- 
lligent  gentlemen  from  Havana,  it  appears  that  there  are  still  at 
e  present  time  some  descendants  of  the  ancient  race  near  St. 
igo,  having  the  following  villages:  Holquin,  Cobre,  Vallamo, 
lerto  Principe,  and  Guanaja,  whose  aggregate  population  is 

0  thousand. 

From  what  region  this  ill-fated  race,  of  so  amiable,  gentle,  and 
aceful  a  character,  was  derived,  is  an  interesting  inquiry. 
om  their  greater  proximity  to  North  America  than  to  the 
atbeni  continent,  it  might  at  first  view  be  thought  that  they 
me  from  Florida.  But  their  character,  so  different  from  that  of 
B  tribes  in  general  of  that  country  and  the  adjacent  regions, 
30  are  brave  and  warlike,  is  opposed  to  this  supposition,  and 
might  be  considered  more  probable  that  they  passed  to  the 
anas  from  the  not  very  distant  coast  of  Yucatan. 
But  Bryan  Edwards  advances  another  theory  of  their  origin. 
The  antipathy,"  he  remarks,  "  which  the  Caribees  manifested 
the  unoffending  natives  of  the  larger  islands  appears  extraor- 
aary,  but  it  is  said  to  have  descended  to  them  from  their  ances- 
re  of  Guiana.  They  considered  them  (the  Hay  tians)  descended 
)m  the  Arrowacks  of  South  America,  with  whom  the  Cari- 
es of  that  country  are  continually  at  war."* 
Having  once  passed  some  time  m  British  Guiana,  and  found 
at  the  Arrowacks  are  one  of  the  tribes  of  that  country,  and 
3ling  an  interest  in  this  question,  I  endeavored  to  obtain  some 
formation  as  to  their  manners  and  language;  and  the  facts 
liicb  I  collected,  on  comparing  them  with  the  accounts  pre- 
rved  of  the  Hay  tians,  fully  support  the  tradition  preserved  by 
e  Caribees  as  to  their  origin,  as  related  by  Mr.  Edwards. 

1  ascertained  that  the  Arrowacks  are  spread  along  the  whole 

'  Dolby's  Hintonr  of  America.     •  Jeffrey's  Natural  and  Ciy\\  HiaXwrj  ol  Xj&K^knk^ 
>  Biatory  of  the  West  Indies,  Book  I,  C%.  a. 
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oout  of  British  Guiana  and  Surinam  adjoining  it.  They  are* 
the  mouchs  of  the  rivers  that  liiil  into  the  Atlantic,  but  not  higi 
w  up  upon  them.  Their  appearance  is  very  similar  to  thai « 
the  lodiiin  natives  of  South  America  in  general.  They  paia 
their  body  all  over  with  a  red  coloring  matter  made  from  ti 
bruised  .seeds  of  arnotto  mixed  with  oil.  They  wear  strings  0 
beads  around  the  arms,  and  chains  of  the  same  or  of  shells  aboi 
the  neck.  A  silver  ornament  is  sometimes  wora  at  the  ean 
and  a  longitudinal  piece  of  wood  is  inserted  in  an  incision  mal 
below  the  under  lip.  They  rely  for  subsistence  on  huntingaw 
fishing,  and  cultivating  around  their  cabins  cassava  or  inaoiof 
maize,  potaloea,  plantains,  &c, — chiefly  cassava,  which  is  prepnra 
for  food  in  a  remarkable  manner.  The  root,  which  is  (bi 
partenten,  is  first  grated,  and  the  juice,  which  is  poisonoat^i 
expressed.  The  grnted  mass  is  sprend  on  a  flat  form,  and  bakd 
into  cakes  twelve  or  fourteen  inches  wide.  The  juice  is  diresUi 
of  ita  jjoisonous  quality  by  ebullition,  the  foam  as  it  rises  bl 
ing  continually  removed,  and  is  then  used  as  a  coudiment  vid 
their  daily  dish,  which  is  prepared  from  a  variety  of  articlq 
venison,  fowl,  tisli,  &o.,  put  together  in  a  pot,  and  n  portion  01 
this  juice  added,  with  a  large  quantity  of  pepper,  and  then  boiled 
It  makes  a  delicious  dish,  highly  valued  by  the  Arrowacks;  ani 
08  the  pepper  is  an  important  ingredient  in  it,  it  is  called  iailiai 
language,  hachi-duada,  signifying  pepper-pot— from  Iiachi,  peppo 
and  duaiin,  pot     The  cassava  cakes  are  eaten  with  it. 

Their  cabins  are  of  a  square  form,  of  greater  length  thai 
breadth,  constructed  of  four  stakes  planted  in  the  ground,  opei 
on  all  sides,  with  an  angular  roof,  which  is  covered  with  leare 
of  troobts,  a  species  of  palm.  In  them  are  suspended  their  ham 
mocks  for  sleeping,  in  which  also  they  sit  or  recline  durioj 
the  day.  They  are  a  net-work  made  of  the  fibres  of  the  j>iltt 
another  species  of  palm.  In  the  middle  of  the  cabin  a  lire  i 
continually  kept,  to  repel  by  its  smoke  the  approach  of  mosqai 
toes,  which  abound  in  their  torrid  clime. 

In  support  of  the  hypothesis  of  Bryan  Edwards,  the  followin] 
proofs  may  be  adduced: 

1.  The  Arrowacks  bear  a  great  resemblance  in  their  charac 
ter  to  the  Hnylinns.  They  are,  like  them,  mild,  gentle,  and  be 
nevolent.  As  such  they  have  uniformly  exhibited  themselves  ti 
the  Earope^ns  with  whom  they  have  had  intercourse.  Wh« 
the  Spaniards,  in  their  first  expeditions  to  the  Orinoco,  had  ex 
cited  against  them  the  general  hostility  of  the  Indians,  the  Ar 
rowacks  atone  were  friendly  to  them.  Lawrence  Keymes,  wit 
commanded  the  second  expedition  made  by  Sir  Walter  Raleigl 
to  this  river,  in  1596,  remarks:  "The  Caribes,  the  Ciawnnis 
Titivivas,  and  all  other  nations,  far  and  near,  were  ready  tojoii 
against  them,  exocpt  the  Arawacas,  who  were  the  QdI;  IlIltl?D  >< 
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\7l10m  they  could  trust."  And  again :  *'Tke  Ijndians  of  Moruga 
(a  river  near  the  Orinoco)  souglit  by  all  the  means  in  their  power 
to  unite  all  nations  into  an  alliance  to  invade  the  Arvvacees  for 
being  guides  to  the  Spaniards,  in  showing  them  their  towns  and 
betraying  them.""  To  the  friendship  thus  early  shown  to  the 
Spaniards  they  ever  remained  constant.  Gumilla,  in  his  History 
of  ilie  Orinoco^  written  a  century  and  a  half  after,  observes: 
^'They  are  much  more  attached  and  more  faithful  to  the  Spaniards 
tban  any  of  the  nations  who  have  been  discovered  on  this  river 
or  in  the  neighboring  regions,  for  as  soon  as  they  are  informed  of 
any  attack  intended  against  them,  they  secretly  inform  them  of 

Bancroft,  in  his  Hislory  of  Guiana^  says  that  in  temper  and 
disposition  they  are  cheerful,  humane,  and  friendly ;  but  some- 
what timid  and  cowardly.  Stedman,  in  his  account  of  Surinam, 
remarks  of  those  in  that  province :  "  They  are  not  only  at  peace 
with  other  Indian  nations,  but  are  peculiarly  attached  to  Euro- 
peans, who  in  return  possess  for  them  the  strongest  esteem.  A 
more  peaceable  people  does  not  exist  in  the  universe." 

2.  The  existence  of  an  implacable  animosity  between  the  Ca- 
ribees  of  Guiana  and  the  Arrowacks,  alleged  by  the  insular 
Caribees  as  the  cause  of  their  enmity  to  the  Haytians,  whom 
they  considered  of  the  same  nation  with  the  Arrowacks,  was 
confirmed  by  inquiries  I  made  on  the  subject.  At  the  com- 
mencement of  the  Dutch  colonies,  Essequibo,  Demerara,  and 
Berbice,  which  now  belong  to  England,  forming  British  Guiana, 
these  nations  were  engaged  in  constant  wars  together.  In  the 
old  maps  of  this  country  are  marked  three  places  on  the  Esse- 
quibo river  at  which  they  had  engagements.  The  last  was  a  very 
sanguinary  one,  so  that  the  river  was  colored  with  blood,  and 
the  Arrowacks  were  defeated,  and  fled  to  some  distance  on  the 
river  below.  Their  mutual  hatred  and  antipathy  continues  to 
this  day  as  intense  as  ever.  It  is  the  height  of  offense  to  an 
Arrowack  to  be  called  a  Caribee,  and  to  a  Caribee  to  be  thought 
an  Arrowack. 

A  missionary  in  Surinam  at  the  close  of  the  last  century,  in  his 
account  of  it,  observes :  "The  Arrowacks  had  long  wars  with  the 
Caribees,  until  the  government  determined  to  put  an  end  to  them, 
by  declaring  to  both  that  if  either  commenced  hostilities  a^rainst 
the  other  it  would  be  considered  an  enemy  of  the  colon  y."  " 

3.  A  comparison  of  the  language  of  the  Haytians  and  Arrow- 
acks supports  ihe  identity  of  the  two  nations.  From  the  early 
destruction  of  the  Haytians,  and  the  little  care  taken  to  preserve 
a  knowledge  of  their  language,  the  means  of  making  this  com- 
parison are  scanty.  Yet  a  few  words  of  it  have  been  preserved, 
and  are  placed  in  the  following  table,  which  will  be  seen  to  agce.^ 

*•  Cnylejr's  Life  of  Raleigh,  ii,  pp,  342, 881. 

"  BJsiory  of  the  Oriaoco,  chap,  10.  »  Quaadi,  ^M\ff\c\i\.  "^oxi  ^MT\»»xa. 
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with  the  Arrowack,  the  words  of  which  are  taken  from  ill 
otboltry  I  Ibrmed  of  this  laDgoage:  ^ 


Pepper, 

HacLi," 

Axi, 

M«ize, 

Mnreesee, 

Ma-i-ri." 

Canoe, 

Canoa, 

Canoa. 

BoUM, 

Bnhu, 

Bo«,Bohici. 

H.m»«k, 

Hammaka, 

Hamaca. 

Btone, 

Seoba, 

Ciba. 

The  following  are  the  authorities  for  the  Hajrtian  words: 

AxL — "Tbey  gnve  die  SpniiJnrds  a  sort  of  apice  which  thej  cdl 
All"    Hcrrera.  Dec.  I,  Book  I,  Ch.  7. 

Haiti. — "  Thoy  gftve  Llie  Spnaiarda  a  aort  of  grain  which  the/  M 
Maifium."  Martjr,  Decade  1,  liook  I.  Tiie  author  wrote  in  Latin,  U 
hia  tranilaCor  has  renilered  the  word  in  Eiiglisli  Mtiizi. 

Oonoa. — "  Their  boaU  they  call  Canoas,"     Martyr,  Dec.  I,  Book  L 

Samaea. — "Tim  beds  of  the  Lucayaiu  are  called  Hainncas."  Herwi 
DM.I,BookI,  Ch.  12.  I 

Cibm. — ''On  the  second  visit  of  Columbus  to  the  Cacique  of  Hii*ti,t 
prwenlcd  him,  among  other  valuabie  jenel»,  with  eight  hundred  hitM 
atoM,  whicli  they  call  Cibas."     Herrera.  Dec.  I,  Book  II,  Ch.  0.        J 

£90,  J3ohio. — "  The  word  of  (he  Hay  tians  for  house  is  Bu»."  H«q 
Dec.  I,  Book  I.  As  Columbui  sailed  from  Cuba  to  Hayti,  the  IndiiMl 
had  ou  board,  wjiom  he  had  bruughl  from  tha  Bahamm,  calleid  the  llM 
itiand  Bohio.  It  seemed  that  it  signified  a  land  full  of  cottages.  H«N 
Dm.  I,  Book  I,  Ch.  IS.  I 

Martyr  waa  tbe  cotemporary  of  Columbus,  and  hia  work,  i| 
vol  Orhis,  was  founded  on  inlbrmatiou  received  from  ColiunU 
himself  and  from  bis  companions  in  his  voyages.  | 

It  may  be  said  that  tlie  above  Haytian  words,  wbicb  the  &N 
iards  adopted  into  their  language,  were  spread  by  them  aua 
tbe  coast  of  Guiana  among  the  Arrowncks;  but  for  this  supp 
rition  there  is  no  foundation,  since  it  is  not  probable  that  H 
Arrowacks  would  adopt  new  words  for  things  well  known 
tbem,  and  for  which  they  must  have  had  names ;  and,  farther, : 
tbe  language  of  the  Cnribees  on  the  Orinoco,  who  from  their  ft 
qneDt  intercourse  with  the  Spaniards  would  equally  have  adopU 
tDen),  tbese  words  are  not  found,  as  is  shown  in  the  foUovrii 
table. 


Ri»U«.     ' 

CunwM. 

Canoe, 

Canoa, 

Couriara. 

Hammock, 

Hamac^ 

Acalto. 

Stone, 

Ciba, 

Teboa. 

Pepper. 

Axi, 

Pomoai. 

Haizo, 

MaiEL 

AwaaM. 

"  n*  kiitlal  l«tt<r  H  bt  the  Arrowack  ii  onlj  Ml  upi 
■*  liiii  wonl  )■  of  three  ■jllaUcti,  and  takui  fruia  a  8 
Jlat  tlM  MHiiui  of  tbn  Englitli  «k 


/.  A.  Van  Heuvel  on  the  Indian  Race  of  Hayti.        177 

The  Arrowack  language  resembles  in  its  structure  the  Haytian. 
errera  says  the  Haytian  was  easy  to  be  pronounced  and  learned, 
id  Charlevoix  says  that  we  may  iudge  of  its  softness  by  some 
3rds  which  have  passed  into  our  language."  Such  is  the  char- 
ter of  the  Arrowack,  which  abounds  in  vowels  and  liquids, 
td  is  remarkably  soft  and  melifluous.  Bancroft;,  who  resided 
metime  in  British  Guiana,  says,  in  his  history  of  this  province, 
at  it  is  distinct  and  harmonious,  and  not  unlike  the  Italian  in 
ftness  and  multiplicity  of  vowels. 

The  following  Arrowack  words,  taken  from  my  vocabulary, 
ow  this : 


Arrowack. 

Arrow^k. 

Sun, 

Hadalee. 

Earth, 

Woonabo. 

Year, 

Weewa. 

Water, 

Woonee. 

Tree,  • 

Ada. 

Island, 

Careeree. 

Hill, 

Hoorooroo. 

Lightning, 

Belbellairo. 

4.  It  is  not  only  very  probable,  but  there  are  some  &ct8  fur- 
shing  decided  evidence,  that  the  Arrowacks  of  Guiana  passed 
the  northern  islands  in  the  West  Indies,  Hayti,  Cuba,  &c. 
r  Walter  Baleigh,  in  the  narrative  of  his  expedition  to  the 
inoco  in  1595,  states  that  they  had  spread  along  the  coast  as 
r  as  this  river.  *'The  nations,''  he  says,  '4hat  dwell  on  the 
ath  of  the  Orinoco  are  Arrowacks;"  and,  in  arother  place,  ob- 
rves  that  "  he  came  to  a  town  of  the  Arrowacks  north  of  the 
rinoco."**  Humboldt  mentions  them  among  the  nations  now 
the  Spanish  province  of  New  Andalusia,  which  is  between 
is  river  and  the  northern  coast.  Being  spread  so  far  to  the 
»rth,  they  might  easily  pass  to  the  island  of  Trinidad,  which 
»  near  the  Orinoco.  But  that  they  made  this  transit  is  not 
erely  conjectural.  Sir  Eobert  Duddeley,  in  the  account  of  his 
>yage  to  Trinidad  in  1595,  found  in  Hackluyt's  Collection^  voL 
f  gives  a  list  of  words  of  the  language  spoken  in  this  island, 
larly  all  of  which  are  similar  to  the  Arrowack.  But,  for  brev- 
r's  sake,  we  give  only  a  few  in  the  following  table : 

Trinidad.  Arrowack. 

Arrow,  Simara,  Siinara. 

Maize,  Maureesee^  Mareesee. 

Bread,  Oaliit,  Calee. 

Stone,  Sebath,  Seeba. 

Fire,  Hecket,  Hekcehee. 

Du  Tertre,  in  his  History  of  the  West  India  Islands^  says  that 
e  Caribee  inhabitants  of  the  smaller  islands,  in  1640,  united  in 
general  war  against  the  Arrowacks  in  Trinidad  ;^^  which  not 
ily  confirms  the  above  account,  but  also  shows  that  the  Arro- 
icks  were  then  very  numerous  on  this  island. 

^  HMtory  of  St  Doming^  "  Cajley*»  Life  of  UaUWV,  K^V^^daaLlSL^VS^ 
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From  TriniJad,  ihe  Arrowncks  could  readily  pass  tlirougli 
smaller  islands  to  the  larger  ones,  Ilayti,  Cuba,  and  Porto  K 
After  reaching  St.  Vinceni's,  ull  tlie  rest  of  the  Caribee  Isla 
are  but  a.  short  distance  from  each  other. 

But  that  the  Arrowacks  pnased  through  the  smaller  islai 
there  is  conclusive  evideticc  in  the  fact  that  they  once  occaj 
these  iiilands,  whea  the  Caribees  conquered  and  became  maa 
of  them. 

The  missionaries  Rochefort  and  Labat,  who  each  wrote  a  i 
tory  of  tlie  islands,  reinte  that  the  females  in  them  spoke  a  <^ 
ent  language  from  the  men,  the  origin  of  which  they  thus  d 
"The  yomen  of  the  Caribee  Islands."  says  Kochefort,"  "b 
word*  and  phrases  that  are  never  used  by  the  men  except  in 
way  of  raillery,  which  hud  this  origin.  The  Caribees  of  D(H 
ica  say  that  these  islands  were  once  inhabited  by  Arrowif 
and  that  tiiey  conquered  them,  and,  killing  al!  the  men,  resttt 
the  females  for  wives,  who  retained  their  language,  which  rea 
hlea  that  of  the  Arrowacks  of  Terra  Firma;  and  it  is  to  be  M 
that,  among  the  Caribees  of  the  continent,  the  males  and  femf 
epeak  the  same  language."  Labat"  observe.^,  "theCaribes 
the  islands  have  three  languages;  one  common  to  all,  anas 
peculiar  to  the  warriors  and  elder  men,  which  is  used  in  tl 
public  assembiiea,  and  a  third  spoken  only  by  the  females^  I 
wholly  different  Irom  that  of  the  men,  who  consider  theinad' 
dishonored  by  siieaking  it;"  from  which  he  concludes  thattri 
out  doubt  the  Caribees  are  strangers  in  these  islands,  hat 
conquered  them,  killingall  the  males  and  reserving  the  feroa 
The  language  of  the  females,"  he  says,  "  was  easier  pronoiu| 
and  learned  than  that  of  the  males." 

The  inhabitants  of  Qayti  were  accustomed  to  DavigatioOrf 
probably  made  distant  voyages,  as  they  had  boats  of  a  large! 
some  of  them  having  eighty  rowers,  or  forty  on  each  side. 

Further,  they  and  the  people  of  the  other  islands  had  a  kn( 
edge  of  South  ,\merica,'*  As  CoUimbua  on  his  first  voy 
was  pursuing  his  course  from  the  Bahamas  in  pursuit  of  fori 
discoveries,  some  Indians  he  had  on  board,  wliom  be  had  broQ 
with  him,  pointing  to  certain  land  at  a  distance  called  it  Bol 
others  Babeque,  by  which  he  thought  they  meant  Hayti ;  bo 
appeared  afterwards  it  was  not  this  island,  as  they  called  it  by 
other  nnme,  Caribanii."  The  northern  coast  of  South  Amo 
throughout,  according  to  Martyr,  was  called  Caribana,  froraC 
ibees  being  spread  along  the  whole  of  it.  In  the  second  vof, 
of  Columbus,  aa  he  sailed  through  the  islands  of  the  Carib 
some  females  captured  by  them  from  the  other  islands,  who) 
to  him  for  protection,  said  that  towards  the  south  were  mi 
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Blandfl,  some  inhabited,  others  not,  which  they  called  by  their 
names;  and  that  there  was  a  continent  which  was  very  {^reat, 
Eit>m  which  canoes  had  come  to  traffic.**  While  at  Hayti,  the 
Indians  said  to  him  that  there  was  another  large  island,  called 
Famaje  (Jamaica),  and  that  Hayti  and  Yamaje  were  but  tea 
clays'  sail  from  Terra  Firma,  from  which  canoes  had  come  with 
abnandance  of  loads  to  barter." 

On  the  other  hand,  there  is  evidence  that  the  Arrowacks  were 
socustomed  to  make  voyages  to  the  West  India  Islands.  Sir 
Walter  Raleigh  says  that,  in  going  up  the  Orinoco,  '*  we  took  two 
sanoes  laden  with  bread  bound  for  Maigueritta  in  the  West  In- 
dies, which  the  Arrowacks  in  them  proposed  to  carry  thither  to 
exchange ;"  and  he  speaks  of  a  town  on  this  river  *'  where  there 
was  a  continual  market  of  women  for  three  or  four  hatchets,  and 
they  are  bought  by  the  Arawacas,  and  by  them  sold  in  the 
West  Indies."**  In  a  journal  kept  by  a  resident  of  British  Ouianp| 
of  which  I  had  a  perusal,  I  found  an  interesting  passage  relating 
to  this  subject  He  was  by  name  James  Glen,  and  in  1810 
took  up  a  residence  for  some  time  in  the  Indian  country  at  the 
head  of  the  river  Essequibo.  He  appears  to  have  had  the  ad* 
vantages  of  education  and  a  scieutiflc  taste,  from  several  notices 
in  his  journal  of  the  Indian  nations  and  the  natural  history  of 
the  interior  of  Guiana.  Some  of  his  remarks  I  transcribed, 
among  them  the  following:  ** Previous  to  the  year  1600,  the 
Arrowacks  were  accustomed  to  go  from  the  rivers  of  Guiana  to 
the  large  islands" — which  could  be  no  other  than  Hayti  and 
Cuba.  The  year  mentioned  was  eight  years  after  the  discovery 
j(  Hayti  by  Columbus,  and  the  settlement  of  the  Spaniards  in 
it,  which  probably  caused  the  intercourse  of  the  Arrowacks  to 
cease. 

While,  however,  the  general  population  of  Hayti,  Cuba,  and 
the  Bahamas  is  shown  with  the  greatest  probability  to  have 
come  from  South  America,  it  is  not  maintiined  that  some  of  the 
inhabitants  of  Hayti  and  Cuba  may  not  have  been  derived  from 
other  parts.  In  Hayti  was  a  tribe  called  Ziguayos,  different  in 
their  character  from  the  inhabitants  of  it  in  general,  and  who 
have  been  supposed  to  be  a  Maya  colony  from  Yucatan.  It  is 
very  probable  indeed,  from  the  situation  of  Hayti  and  Cuba, 
that  there  was  an  emigration  from  Yucatan  to  these  islands.  In 
regard  to  Cuba,  two  positive  facts  are  stated  by  Martyr,  which 
^ve  reason  to  believe  that  there  had  been  an  emigration  to  it 
from  that  part  of  the  continent  At  the  place  on  the  coast  of 
Yucatan  where  Grijalva  first  landed,  he  made  use  of  Indians  of 
Cuba  as  interpreters,  and  at  Coluacan,  to  which  he  afterwards 

"  Herrera,  Dec,  I.  Book  I,  Ch.  12.  "  Navarette,  ii,  p.  260. 

*«  Cayley't  Life  of  Raleigh,  i,  pp.  223,  249. 
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cfime,  the  language  of  the  people,  he  says,  resembled  thai  tf 
Cuba." 

But  it  may  be  said  that,  allowing  that  the  reasons  which  hsn 
been  offered  to  show  the  Arrowacks  and  Haytians  to  be  the  same 
nation  are  sufficient  to  establish  their  identity,  it  does  not  neoea^ 
rily  follow  that  the  latter  are  derived  from  the  former,  Mif 
not  the  Haytians  have  sent  colonies  to  the  coast  of  Oaiana  firon 
whom  the  Arrowacks  are  derived,  instead  of  themselves  descend 
ing  from  the  Arrowacks?  To  this  we  reply,  in  the  first  plaoe^ 
that  the  Arrowacks  appear  to  be  the  original  proprietors  of  thai 
coast  Its  rivers,  Essequibo,  Berbice,  Demeram,  have  Arrowadc 
names.  Essequibo  signifies  a  deer ;  Berbice  is  from  Guarapo- 
che,  the  Arrownck  name  of  this  river.  There  is  a  river  of  tb 
same  name  north  of  the  Orinoco.  Demerara  is  from  the  Am- 
wack  Iniirari.  The  Portuguese  who  first  settled  on  this  coirt 
called  it  Bio  D'Imirari,  as  they  say  Rio  de  Janeiro,  whence  tlo 
name  Demerara.  Simara,  the  name  of  a  river  north  of  the 
Orinoco,  is  also  an  Arrowack  word,  signifying  arrow.  Orinoco 
is  probably  also  Arrowack.  Water  in  Arrowack  is  Wotmit,  lo 
Tnnidad,  according  to  Sir  Robert  Duddely,  it  is  Orononie^  whid 
name  may  have  been  given  to  this  river  as  "the  water"  em- 
phatically, from  the  vast  flood  which  it  pours  out 

Next,  we  observe  that  the  principal  plants  cultivated  by  the 
Haytians  belong  to  South  America,  of  which  may  be  mentioned, 
in  particular,  cassava  or  manioc,  and  their  manner  of  preparing 
it  for  food  is  the  same  as  that  of  the  Arrowacks,  which  has  ben 
described.  "The  Haytians,"  says  Martyr,  "  never  eat jfucco,  hf 
which  name  this  plant  is  sometimes  called  by  them,  except  it  tf 
first  sliced  and  pressed,  and  then  baked  or  sodden  ;  for  it  is  M 
of  liquor  which  is  a  strong  poison,  that  causes  instant  death  if 
drunk,  but  the  bread  made  of  the  mass  is  of  good  taste  and 
wholesome.**"  **When  Columbus,"  says  Herrera,  "landed  it 
Hayti,  he  was  invited  by  the  Cacique  to  go  and  eat  axi  and  wt 
saiif  which  is  their  chief  diet.""  Hachi,  it  has  been  shown,  isthe 
Arrowack  word  for  pepper,  and  the  repast  offered  to  Columboi 
was  doubtless  the  hachi-duada  or  pepper-not  of  the  Arrowacbi 
with  which  cassava  was  always  eaten.  Ihere  was  another  cua* 
tom  of  the  Haytians  which  was  evidently  derived  from  South 
America.  Their  nuxle  of  sleeping  was  in  hammocks,  which  is 
the  general  custom  in  that  continent,  but  not  at  all  found  among 
the  northern  Indians,  and  the  word  hamaka^  it  has  been  seen, 
belongs  to  the  Arrowack  language. 

Uistly,  the  Uavtians  believed  that  they  were  derived  from  the 
south.  '*  They  iiad  a  tradition,-'  says  ilartyr,  *' that  they  cams 
from  Martinique:  that  they  were  compelled  to  leave  it  inconae- 
quence  of  dissensions  and  strifes  in  it,  and,  on  their  arrival  it 

•  Martyr.  Dwiuic  IV.  R.>»k  I.  Ch.  S  and  4.  "  Htrran.  Decade  L  Book  L 

•*  liwrem,  IKfc.  \  Book  I.  CVi.  \%. 
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[ayti,  stmck  with  its  great  size,  called  it  Quuquaa,  vhich  in 
beir  language  signifies  exceediDgly  great;  but  afterwards  gave 
t  the  name  of  Ha;ti,  from  the  craggy  monntatns  that  were  ia 
L"  Uartinique  was  one  of  the  chain  of  smaller  islaDds  inhab- 
!ed  by  the  Oarribees,  but  which,  as  has  been  observed,  they 
oaqaered  from  the  ArFowacks.  It  was  perhaps  the  invasion 
if  them  by  the  Carribees  that  produced  the  strifes  and  seditions 
n  Martinique  mentioned  in  the  tradition  as  having  caused  the 
Vrrowacks  inhabiting  it  to  remove  to  Hayti. 


iJlT.  XX. — Abstract  of  a  MtUorological  Journal,  hept  at  ifii- 
rietta,  Ohio:  latitude  89°  25'  N.,  and  longitude  4"  28'  W.  of 
Washington,  for  the  year  1862;  by  S.  P.  HiLDBKTH,  M.D.— 
[Thirty.fifth  Annual  Report]' 
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The  mean  temperature  of  the  year  1862  is  52''-62.  The 
amount  of  rain  and  melted  snow  is  42y,Vr  inches. 

Remarka  on  the  winter  of  1862. — The  mean  of  the  winter 
months  is  33''SS.  February  was  the  coldest  of  the  series,  being 
SS^'CO.  December  was  S7°'00,  which  is  rather  above  the  mean, 
some  years  falling  as  low  as  ai^OO,  and  others  rising  to 40°'00. 
Tanuary  is  usually  a  mild  month  compared  with  either  Decem- 
ber or  iFebruary,  The  lowest  grade  of  the  mercury  in  January 
was  13°,  on  the  fifth  day.  In  February  the  lowest  was  11°,  on  the 
I6th  day.  There  was  a  large  amount  of  rain  in  January,  filling 
i^cal  OhMrmtioDii  (for  .1^18)  «m  pnb- 


Bt  an  imdTertence  (hli  ennnianition  km  attichad  to  um  l»t  abetnut  publwhMl  u 
lUrch,  ISS'J,  which  error  we  lake  tliii  mods  ot  correct<[%.     Our  oldrat  rcaden  will 
rejoice  Ihat  the  life  of  out  TeoBrable  eorrsapoDdent  has  bMn  cod^'mAi  in  VM| 
puite  aDotber  o/ &ia  aonuaf  coatiihntiom, — Em.  ^^I 

Am.  Jotm.  8ci.—aEcroiiD  Smna,  Vaj^  XXXV,  No,  lOt— liiinsa,  VWa. 
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all  the  rivers  to  the  tops  of  their  banka.    This  excess  of  not 
eotitinaed  all  through  the  middle  and  latter  portion  of  the  wintn. 
The  amoant  in  January  was  6*67  inches,  and  during  the  winter 
over  11  inches.     The  quantity  of  snow  was  small,  oompared 
with  most  winters,  being  only  two  inches  at  the  greatest  fitlL 
Very  little  ice  was  formed  in  the  rivers,  and  navigation  remained 
open  during  all  the  winter  months.    No  ice  was  gathered  here 
but  such  as  was  brought  from  rivers  north  of  us.     The  moistoia 
of  the  air  and   mild  temperature  was  very  &yorable  to  the 
ripening  of  the  young  wood  of  grape  vines  and   fruit  treca^ 
es}iecialiy  of  the  peach,  and  an  abundant  crop  of  blossoms  ap- 
peared in  due  season  ;  but  a  frost,  in  the  latter  part  of  April, 
destroyed  a  great  deal  of  the  recently  set  fruit.    The  ill  effects  of 
a  winter  without  hard  freezing  are  seen  more  in  the  soil  ibao 
elsewhere,  the  plow  and  the  spade  turning  it  up  compact  and 
heavy,  instead  of  porous  and  loose  as  it  is  after  ordinary  win- 
ters, showing  its  effects  on  the  soil  during  all  the  season.   Avery 
dry  time  in  May  or  June  partly  restores  that  loose  texture  so 
necessary  to  the  healthy  growth  of  plants. 

Semarks  on  the  spring  of  1862. — The  mean  temperature  of  the 
spring,  was  68°*31, — which  is  a  fair  average  for  this  season  of 
the  year.    The  mean  of  March  was  41^*27 ;  this  month  varies 
much ;  in  some  years  rising  to  52^,  and  in  others  sinking  to  SS". 
The  mean  of  April  was  5l°'52,  not  far  from  the  average  temper- 
ature.   It  varies  greatly  however,  rising  to  59°  and  falling  to 
42°,  a  difference  of  seventeen  degrees.    It  is  usually  considered 
as  indicating  the  mean  for  the  year.    The  temperature  for  May 
is  57°'16,  which  is  below  the  average,  some  years  rising  to  ffT 
and  then  falling  to  55°,  making  a  diversity  both  pleasing  and 
useful.    The  spring  was  very  wet,  there  falling  nearlj  fifteen 
inches  of  rain,  about  half  of  which  was  in  April.     In  this  roontii 
the  larger  portion  of  plowing  is  done  by  the  farmers,  for  the 
summer  crops.    The  earth  in  most  fields  was  like  mortar,  and 
plowing  in  this  condition  wasliurtful  to  cultivation.  This  exoeas 
of  moisture  caused  the  decay  of  a  large  portion  of  seed  com, 
requiring  a  second  and  sometimes  a  third  planting.     The  fields 
in  June  afforded  an  unsightly  and   unpromising   appearance. 
Pastures  and  meadow  lands  were  benefited  by  the  rains,  but  the 
grass  and  hay  were  much  less  nutritious  than  in  common  years, 
although  the  yield  was  abundant.     The  flowering  of  fruit  trees 
was  rather  tardy,  six  or  eight  days  behind  the  usual  time.    The 
healthy  setting  of  the  fruit  is  sometimes  injured  by  heavy  rains 
washing  away  the  pollen  of  the  flowers.   This,  1  believe  is  more 
common  to  forest  trees,  especially  the  oak  and  black  walnut, 
though  these  are  rarely  hurt  by  frosts.     The  spring  fruits  were 
abundant  and  ripened  at  the  usual  time,  especially  strawberries, 
new  varieties  of  which  are  annuaW^  ^dded  Vi  owt  abundant  varie- 
ties.    The  spring  of  1863  ia  ihe  appomUdi  ^^\^sA\i\i<^T^  Iq^^l  ^^  v^ 
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aranoe  of  that  wonderful  insect,  the  seventeen^year  locaaft^  or 
oada.' 

JBemarks  on  the  summer  of  1862. — The  mean  temperature  of 
is  season  is  70^*80,  which  is  one  degree  and  a  hair  below  the 
erage  of  a  series  of  years.  The  month  of  June  was  cooler  than 
aal,  being  only  65^*75,  whereas  it  often  rises  to  70^  and  some- 
aes  to  74^,  but  this  is  a  rare  occurrence.  July  was  78^*47, 
(o  rather  low.  August  was  near  the  same,  or  78^*17,  being  an 
undant  quantity  of  beat  for  peifecting  the  growth  and  ripen- 
;  all  the  fruits  and  grain  adapted  to  this  climate.  In  J  uly, 
3  temperature  sometimes  rises  to  76°  for  the  whole  month,  but 
t  often.  The  summer  fruits  ripened  at  the  usual  time,  red  cher- 
s  e&rly  in  June,  Catawissa  raspberries  by  the  twentieth,  and 
rly  apples  the  first  week  of  July.  Many  fields  of  wheat  were 
idy  for  harvesting  the  22d  of  June,  but  the  main  harvest  began 
i  6th  of  July.  The  quality  of  the  grain  was  excellent^  but  not 
abundant  as  in  some  years.  A  new  and  more  hardy  variety, 
th  a  thicker  covering  to  the  seed,  not  so  easily  punctured  by 
ects,  has  been  introauced  by  the  intelligent  farmers  of  OhiO| 
i  this  important  crop  is  becoming  more  certain  than  in  past 
ITS.  It  is  also  less  liable  to  rust  in  the  hot  and  wet  weather 
the  last  of  June,  a  disaster  in  some  years  of  immense  damage, 
^troying  whole  fields  when  nearly  or  quite  ready  for  the  sickle. 
;e  amount  of  rain  in  the  summer  months  was  but  little  over 
If  of  that  in  the  spring.  The  effect  was  disastrous  to  crops  of 
.ize  and  potatoes,  especially  on  the  hills  and  uplands,  these 
b  yielding  half  the  amount  of  ordinary  years.  Rich  alluvions 
fered  but  little.  The  prices  of  these  important  articles  of 
d  rose  to  double  their  common  value.  The  season  was  favor- 
e  to  sweet  potatoes  and  to  melons,  which  were  abundant  and 
excellent  quality.  Among  the  insects  injurious  to  vegetation, 
peared  a  new  one  on  our  pear  and  quince  trees,  the  larva  of 
andria  Oerasi^  described  by  the  late  Professor  Harris.  It 
>ved  very  hurtful,  especially  to  young  pear  trees.  It  is  the 
rst  of  all  these  pests,  as  it  continues  its  ravages  all  summer, 

fresh  deposits  of  eggs  by  the  parent  Saco-fly.    Other  insects 
re  less  abundant  than  common. 

Remarks  on  the  autumn  o/'1862. — The  mean  temperature  of  the 
,umnal  months  is  54°  71,  which  is  a  full  average  tor  the  climate, 
e  month  of  October  was  very  mild,  some  of  the  early  days 
ng  of  the  warmth  of  summer,  rising  to  90°  or  more.  The  sea- 
i  was  very  dry,  there  being  less  than  five  inches  of  rain  for 

three  months,  whereas  in  some  years  September  has  as  much 
n  as  all  of  them  in  1862.     This  drouth  was  very  injurious  to 

late  crops,  especially  buckwheat,  which  in  many  fields  was 

entire  failure,  and  in  all  a  very  short  crop.    Late  planted 
atoes  yielded  very  sparingly.     Pasture  grovxtid^  ^^\^  m>^i^ 

nbtf  CXirsdif  sepiemdgeim  apptmnd  at  New  Ha:fen  in  ioa^,  \%A0.  ^if^< 

i,  48S.''Bdt. 


184  MeUcrological  Journal  of  MariMa^  Ohio. 

parched,  and  some  neighborhoods  suffered  from  the  drying  vp 
of  springs  and  wells.  Com  had  mostly  attained  maturity  bj 
the  middle  of  September,  and  suffered  less  than  several  other 
articles.  The  crop  of  apples  was  generally  good,  especially  ce^ 
tain  varieties  of  winter  fruit  Pears  are  but  sparingly  cultivated 
on  account  of  '*  the  blight,"  so  certain  to  attack  this  tree,  espe- 
cially those  of  a  vigorous  growth  and  in  rich  soils.  The  best 
protection  is  a  poor  earth  and  elevated  position,  near  the  top 
of  a  hill,  with  a  northerly  exposure.  This,  in  my  opinicm, 
proves  the  disease  to  arise  from  a  profusion  of  sap  and  not  from 
insects.  The  quince  tree  is  liable  to  the  same  disease,  but  not 
to  so  injurious  an  extent,  attacking  only  the  extremities  of  the 
branches,  and  seldom  fatal  to  the  whole  tree.  The  past  year  htf 
been  free  from  the  terrible  storms  and  tornadoes  which  some- 
times visit  us.  In  general  terms,  this  year  has  been  a  favorahb 
one  to  the  farmer,  as  well  as  to  the  health  of  the  people. 

Floral  calendar  and  ripening  of  fruits. — Jaanary  Ist,  Bluebird  hetn)^ 
and  has  been  here  all  the  winter. — March  6th,  Robin  appears ;  7th,  Blue- 
bird singing;  9tb,  various  birds  heard;  l7th,  Blackbirds;  10th  Wood 
larks  and  robins;   21st,   Hepatica  triloba  in  bloom,  Dwarf  Iris;  28tli, 
Daffodil,  white  and  blue  Crocus. — April  2d,  Hyacinth ;   Sd,  Magnolii 
conspicua  in  full  bloom :  this  beautiful  exotic  is  in  roost  years  to  earlj  in 
putting  out  that  the  blossoms  are  destroyed  by  frost,  before  follj  ex- 
panded;  4tb,  Peacb  in  warm  exposures;  5th,  Japan  quince  and  Golden 
bell ;  7th,  Peach  in  full  bloom  generally ;  10th,  Sanguinaria  Canademii; 
12th,  rose  or  pink  colored  Japan  quince ;  14th,  Gooseberry ;  1 5th,  Crown 
ioQperial ;  18th,  Pear  tree  and  white  Spiraea  prunifolia;  19th,  June  benj 
and  Siberian  crab  apple.  Maple  tree  in  full  foliage;  21st,  Strawberry; 
2dd,  Apple  tree.  Yellow  root.  Harebell ;  26th,  Ornithogalum,  Cbickssiw 
plum  and  Cherry;  29th,  Birthwort ;  dOth, Tulips. — May  1st,  Lilac,  Qainca 
tree;  4th,  Purple  tree  Peony;  10th,  Horse  chestnut,  black  Haw;  llth, 
native  Crab-apple  tree;  14tb,  Lily  of  the  valley;  15th,  Snowball;  16di, 
purple  Magnolia;  17th,  Weigela  rosea;  18th,  yellow  and  white  Calceola- 
ria; 19th,  Viburnum  fruticosum  ;   20th,  Locust  tree.  Iris  tricolor;  2Sd, 
Syringa  fragrans,  yellow  Harrison  rose.  Magnolia  tripetala ;  26th,  Gtti- 
wissa  raspberry ;  27th,  new  seedling  Peonies,  ten  varieties ;  30th,  Syringa 
Philadelphica ;  3 1st,  Strawberry  ripe. — June  4th,  white  Iris ;  5th,  Guern- 
sey Lily ;  8th,  blight  in  Quince  tree  begins ;  9th,  Rose  bugs  in  vast  nam- 
bers  in  the  country,  destroying  the  young  fruit  of  apple  and  peach ;  llth, 
red  Cherry  ripe ;  15th,  white  garden  Lily  open,  slugs  on  Pear  and  Quince 
trees,  making  great  destruction  of  the  leaves;  17th,  Kirtland  Raspbeny 
ripe;  19th,  Magnolia  glauca  in  bloom ;  20th,  Calawissa  Raspberry  lipe, 
Catalpa  in  bloom.  Wheat  harvest  begin8.-~July  1st,  Chandler  Apple 
ripe;    4th,  Dew-berry  ripe;    llth,  Blackberry  ripe;    16th,  Americsa 
broom  in  blossom:  17th,  TurkVcap  lily.  Sweet  bough  apple  and  Hale*s 
early  peach  ripe. — August  ISth,  Muskmelon  ripe;   14th,  Blue  plam; 
15tli,  Hildreth,  Seckle  and  butter  pears  ripe;  16th,  Watermelons.— 
September  5th,  Lychnis  coronaria  in  bloom ;   6th,  Concord  grape  ripe; 
7tbf  Delaware  grape,  second  crop  o^  OaXavi\«&a^  t«a,^Wty  ri^;  10th, 

while  Doyenne  pear  ripe;  12tli,  KcibeQca  g;r«i^\  \^>)Di^^^x\)«iitfSQX^S«^ 
ripe,  Portugal  quince  ripe ;  20tli,  OaUcwba  g;ra.^ 

liMriottM,  JanuMtj  1st,  l%tZ, 
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Art.  XXL—Waterglass;  by  John  M.  Ordway.    Part  IV. 

[CoDtioned  from  vol.  zzxiii,  p.  86.] 
Its  Precipitation  hy  alkaline  salts. 

In  specifying  the  properties  of  waterglass,  Fuchs  mentions 
that^  ''the  salts  with  alkaline  bases,  especially  carbonates*  and 
chloride,  produce  pasty  precipitates  in  the  glass  solution ;" — but 
neither  he  nor  any  subsequent  writer  has  given  an  accurate  ac- 
count of  the  nature  of  these  products.  Some,  confounding  the 
precipitates  thrown  down  by  salts  of  potash  or  soda  with  those 
resulting  from  the  action  of  ammonia  salts,  have  supposed  the 
deposits  to  be  mere  silica.  Kuhlmann,  on  the  other  hand, 
confidently  declares  that  common  salt  combines  directly  with 
silicate  of  soda,  forming  an  insoluble  compound.  Biased  by  his 
assertion,  and  having  indeed  found  a  notable  quantity  of  chlorid 
in  a  well  drained  precipitate,  I  temporarily  disposed  of  the  matter 
in  Part  11  by  saymg"  **  the  precipitate  with  chlorid  of  sodium  in 
any  case  appears  to  be  a  double  combination  of  silicate  and 
chlorid."  But  appearances  may  deceive,  and  therefore  an  early 
opportunity  was  sought,  to  investigate  the  subject  in  earnest, 
and  either  establish  or  set  aside  the  provisional  statement. 

A  very  few  trials  sufficed  to  show  that,  according  as  both  the 
saline  liquids  and  the  waterglass  solutions  differ  in  kind,  strength, 
and  quantity,  the  deposits  obtained  by  mixing  vary  greatly  in 
amount  and  character,  some  being  partially  soluble  in  water  and 
others  entirely  so.  Of  course  then,  it  will  not  do  to  wash  the  pre- 
cipitates, and  no  way  can  be  devised  of  getting  them  absolutely 
free  from  adhering  mother-liquor  and,  at  the  same  time,  leaving 
them  otherwise  unaltered.  Hence,  in  every  instance,  the  amount 
of  each  constituent  of  the  solid  product  may  be  made  up  of  two 
unknown  quantities, — one  expressing  the  portion  belonging  to 
the  precipitate  proper,  and  the  other  that  due  to  the  mother- 
liquor  retained.  Analysis  gives  the  sum  of  the  two  portions  of 
an  ingredient,  but  the  positive  ratio  of  these  parts  to  each  other 
can  be  found  neither  by  experiment  nor  by  calculation.  The 
only  recourse  is  to  a  tentative  method, — we  must  make  succes- 
sive assumptions  and,  following  them  out  to  their  legitimate  con- 
sequences, see  which  gives  results  squaring  most  completely  with 
all  the  ascertainable  facts.  The  following  detailed  examples 
will  serve  to  illustrate  the  nature  of  the  problem  and  the  mode 
of  its  solution : — 

'   Ueber  ein  neuet  ntUiharet  Frodukt  out  Kieaelerde  und  Kali, 

*  The  normal  carbonates,  as  will  be  seen  by  examples  on  the  following  pAges, 
have  no  claims  to  preeminence  as  precipitants.  It  is  possible  that  Fuchs  haa  in 
mind  the  bicarbonates,  which  many  chemists  once  regarded  aa  uoimaL 

•  This  JooniaJ,  [2],  JuaU,  840. 
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1. — 50  grams  of  a  liquid  containing  20  p.  c  of  Jra,Big«  mixed  wUk 
100  grams  of  a  20  p.  c.  cblorid  of  sodium  solotion,  gave  a  oopion  pn* 
cipitate  which  contracted  greatly  by  standing  24  hours.  The  clear  sopih 
natant  liquor  being  then  decanted,  the  deposit  was  washed  seTeral  tins 
with  cold  water.  Under  this  treatment,  the  product  changed  fronLi 
dense  curd  to  a  light  flocculent  matter,  which,  after  drying  in  the  aii^ 
weighed  only  0*282  grms.     It  contained  0*224  grma.  of  silicm. 

2. — 100  grams  of  the  same  chlorid  of  sodium  solution  haTing  bea 
stirred  into  60  grams  of  the  liquid  waterglass,  after  48  hours  \bt  eat" 
tracted  deposit  wan  gathered  in  a  cotton  cloth  and  well  squeexed  by  haadL 
It  weighed  17*2  fframs,  and  was  not  wholly  soluble  in  water. 

a. — Some  of  this  solid  matter  by  drying  and  ignition  lost  55*8  p.  6 

b, — Another  portion  was  digested  in  water  and  treated  with  nitneadl 
in  slight  excess ;  then,  after  saturation  with  ammonia,  the  whole  WM 
dried  down.  The  filtered  solution  of  the  residue,  on  being  tested  fol- 
umetrically  with  nitrate  of  silver,  according  to  Mohr'a  method,  indicitri 
6*05  p.  c.  of  NaCl  as  such. 

c. — A  third  quantity,  by  suitable  treatment  with  water  and  cblorliydril 
acid,  afforded  31*58  p.  c.  of  SiOg  and  20*05  parts  of  chlorid  of  sodiiBi 
Deducting  from  the  latter  the  5*05  p.  c  of  preexisting  NaCI,  we  hsN 
15*9  parts  of  chlorid  due  to  the  soda  and  showing  8*28  p.  c  of  NaO. 

By  the  same  mode  of  examination,  the  mother-liquor  wai 
found  to  contain  14*09  p.  c.  of  NaCl,  1*41  p.  c.  of  SiO„  and 
055  p.  c.  of  NaO ;  the  latter  two  constituents  being  in  audi  pro- 
portion as  to  make  up  S^aSij-s*. 

3. — Again,  100  gramA  of  the  20  p.  c-  chlorid  of  sodium  solution,  wen 
mixed  with  50  grams  of  20  p.  c.  ^^^Sis*  After  a  time  the  predpitsti 
was  collected  in  a  cloth  and  subjected  to  the  action  of  a  powerful  pren 
The  solid,  nearly  transparent  mass  weighed  12*1  grams,  and  was  wnoOf 
soluble  in  cold  water. 

The  hard  product  by  a  controlled  analysis  gave  46*62  p.  c  of 
SiOg,  11-48  p.  0.  of  NaO,  and  0*67  p.  c.  of  NaCl. 

The  mother  liquor  contained  13-97  p.  c.  of  NaCl,  1'35  p.  a  of 
SiOj,  and  0*59  p.  c.  of  NaO.  These  numbers  correspond  to 
iSTaSifs  in  the  supernatant  liquid ;  but  how  shall  we  tell  what 
silicate  makes  up  the  netcoagulum? 

In  the  first  place,  the  utter  absurdity  of  presuming  on  the 
identity  of  the  well-washed  precipitate  with  the  same  not  sub- 
jected to  the  action  of  pure  water  is  forcibly  shown  by  compa^ 
ison  of  the  less  than  0*3  grms.  of  light  matter  in  No.  1  with  the 
17'2  grms.  of  dense  curd  in  No.  2,  or  with  the  12'1  grms.  of 
hard  pressed  matter  in  No.  3. 

Secondly,  let  us  suppose  the  55  p.  c.  of  water  in  the  squeezed 
deposit  of  No.  2  to  be  all  owing  to  retained  mother-liquor.    TheOi 

*  In  reducing  the  composition  to  a  uniform  representation  by  empirical  equin- 
lents,  it  mnv  he  an  improvement  on  the  course  adopted  in  Part  III.  to  take  ooeoi 
hase  instead  of  one  hundred,  and  let  the  acid  come  in  decimals.  Thus  **StSil^^* 
is  more  compact  than  ''NaiooSiigo'* 
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iQce  the  flaid  drained  off  contains  84  p.  c.  of  water, — 84 :  100 : : 
5  :  65  p.  c.  of  mother-liquor  remaining  in  the  moderately  pressed 
ard.  But  in  65  parts  of  the  liquid  there  should  be  9  parts  of 
hlorid  of  sodium,  while  the  whole  precipitate  actually  shows 
•ut  6  p.  c.  of  NaCL  This  hypothesis  therefore  has  less  than 
otbing  to  rest  on,  and  falls  to  the  ground. 

Its  ruins  naturally  suggest  a  third  assumption,  which  is  that  all 
he  chlorid  of  sodium  found  in  the  coagulum  belongs  to  liquor 
tot  pressed  out.  According  to  such  a  conjecture,  we  have 
.409  :  100 : :  5*05 :  358  p.  c.  of  mother-liquor  contained  in  the 
olid  product  of  No.  2,  leaving  25  parts  of  combined  water  in  the 
precipitate  proper, — for  the  simply  adhering  fluid  cannot  differ 
n  composition  from  the  liquid  squeezed  out  When  the  amount 
»f  imbibed  fluid  is  reduced  to  a  practical  minimum  by  strong 
pressure,  as  in  No.  3,  the  chlorid  of  sodium  almost  disappears, 
ind  the  just  inference  is  that  there  would  be  none  left,  were  the 
tliroination  of  extraneous  liquor  absolute.  Certainly,  if  the 
florid  were  thrown  down  in  actual  combinations,  the  drier  the 
(urd  was  pressed,  the  greater  would  be  the  percentage  of  salt  in 
be  residue. 

Our  third  assumption  proves  correct  to  a  moral  certainty,  by 
ts  exact  accordance  with  all  the  observed  facts  in  the  preceding 
examples  as  well  as  in  numerous  other  instances;  and  we  mav 
airly  conclude  that  the  salts  of  potash  and  soda,  like  alcohol, 
>recipitate  from  waterglass  an  uncombined  silicate. 

Having  now  the  needed  datum,  we  may  proceed  to  deduce 
he  true  constitution  of  the  product  in  No.  2.  The  mother- 
liquor  in  it  has  just  been  computed  to  make  up  35*8  p.  c,  and 
.hat  quantity  of  mother-liquor  accounts  for  0'19  p.  c.  of  NaO 
md  0*5  p.  c.  of  SiOj.  After  deducting  these  amounts  from  the 
respective  gross  numbers  furnished  by  analysis,  we  find,  on  car- 
rying out  the  necessary  calculations,  that  the  net  precipitate 
consists  of  39  parts  of  iJfaSia.j,  and  25  parts  of  water. 

So  likewise  m  No.  3,  the  mother-liquor  is  reduced  to  4*8  p.  c, 
ivhile  58  parts  STaSij-e,  and  87  parts  of  water  make  up  the  pre- 
jipitate  proper.  And  since  58  :  37  : :  39  :  25,  the  products  of  No. 
I  and  No.  3  are,  as  they  should  be,  alike  in  respect  to  combined 
nrater. 

As  the  subject  thus  assumed  a  definite  and  prehensible  form, 
>ther  experiments  were  made  on  the  same  general  plan,  with 
T-arious  waterglass  and  saline  solutions.  The  investigation  re- 
juired  far  more  time  and  labor  than  was  anticipated ;  and  it  may 
ivell  be  thought  that  more  space  is  here  allotted  to  the  matter 
ihan  waterglass  of  its  own  specific  self  deserves.  But  waterglass, 
iy  reason  of  its  relation  to  what  Graham  calls  the  'colloids,'  has 
I  family  importance  which  entitles  it  to  a  still  fuller  study ;  for 
the  peculiarities  of  this  natural  order  of  bodies  eoTv%\A\.\x\fe%.\xC>aar 
ngJlnk,  or  series  of  links,  in  the  chain  of  c\iem\ca^^Xiic^'fr  "^"^ 
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More  trials  have  been  fully  carried  out  with  chlorid  otwoiSam 
as  a  precipitant  than  with  any  other  salt,  on  aocoant  of  theeM 
and  precision  with  which  chlorine  may  be  determined.  Hanjrf 
the  precipitates  were  simply  squeezed  by  hand,  becanae  itva 
only  afler  making  considerable  progress  that  I  found  oat  theai* 
vantage  of  resorting  to  mechanical  aid, — No.  S,  above,  being  m 
fact  about  the  fortieth  experiment.  Among  the  following  ImIii- 
ces,  the  term  *  hard  pressed '  refers  to  the  enect  of  a  screw  millii 
plying  the  power  680  times,  minus  the  loesby  friction.  Fortb 
sake  of  uniformity,  the  numbers  have  in  each  case  been  niadi 
to  correspond  to  100  grms.  of  waterglass  solution  though  twiei 
or  one-half  that  quantity  was  sometimes  actually  used. 

4. — 100  grms.  of  25  p.  c.  ]!>ra3i2-5,  with  200  grmt.  of  85  p.  e.  KA 
gave  a  Urge  precipiUite,  which  was  well  washed  with  cold  wator.  Hi 
ignited  residue  weighed  only  8*22  erms. 

5.— 100  g.  of  25  p.  c.  Jf^nSia-G,  with  200  ff.  of  25  p.  c.  NaCl,  yielded  47f 
of  a  squeezed  precipitate  wholly  soluble  in  water  and  containiDg  M 
p.  c.  of  mother-liquor  and  42*7  p.  c  of  ]$I'i»Si2<83- 
iu  the  mother-liquor  there  were  1*7  p.  c.  of  JTaSii-ss. 

6.— 100  g.  of  25  p.  c.  ]^aSi25,  with  100  g.  of  25  p.  c.  NaCl,  gave  45*Sf 
of  a  soluble  product  containing  SI  p.  c.  of  motlierdiquor  and  42'8  pi& 

of  SaSio-B?' 

In  the  mother-liquor  there  were  2*7  p.  c  of  ^aSii<a>- 
7. — 100  g.  of  25  p.  c.  ]?raSi25,  with  50  g.  of  25  p.c  NaCI,  gave  4Wg. 
of  A  soluble  curd  containing  23  p.  c.  of  mother-liquor  and  45*9  p.c:af 

NnSia75' 

In  the  mother-liquor  there  were  4*8  p.  c  of  5ra5ii-82. 
8._100  g.  of  25  p.  c.  5raSi2  6,  with  25  g,  of  26  p.  c.  NaCl,  afforded  JM 
g.  of  a  soluble  precipitate  containing  23  p.  c.  of  mother4iqiior  irf 

42'5  p.  C.  of  ]^R5i2-69. 

In  the  mother-liquor  there  were  10*7  p.  c.  of  fl^aSij-is. 
9.— 100  g.  of  10  p.  c.  f^aSias,  with  100  ff.  of  10  p.c.  NaCl,  gave  8*6  t 

of  an  opaque  precipitate  not  wholly  soluble  in  water.    Tt  contained fl 

p.  c.  of  mother-liquor  and  27*4  p.  c.  of  ^aSiasj. 
10.— 100  pr.  of  10  p.  c.  ]5fugi2.6,  with  50  ff.  of  10  p.  c-  NaCl,  gave  Jif 

of  a  hard  pressed,  opaque  mass  not  wholly  soluble  in  water  and  ooDtaiB* 

ing  49  p.  c.  of  ^a5i3  5i. 
11.— 100  g.  oi  25  p.  c.  S"a8l2-26,  with  100  g.  of  25  p.  c.  NaCl,  gave  814 

g.  of  a  translucent,  soluble  curd  containing  29  p.  c.  of  mothe^liq■> 

and  42*5  p.  c.  of  ]ffa5i25i. 

In  the  mother-liquor  there  were  6  p.  c,  of  ^aSii^. 
12.— 100  g.  of  25  p.  c.  NaSi2  25,  with  50  g.  of  25  p.c.  NaCl,  gave  M 

g.  of  a  soluble   precipitate  containing  33  p.  c.  of  mother-liquor  ui 

388  p.  c.  of  NnSi2  52. 

In  the  mother-liquor  there  were  12  p.  c.  of  5ra5i2io. 
13.— 100  g.  of  10  p.  c.  XaSi2  25,  with  100  g.  of  10  p.  c  NaCl,  yieMJ 

1*15  g.  of  a  partially  soluble  precipitate  containing  30*8  p.  c  NtSifff* 
14.-100  g.  of  25  p.  c.  i^RSig,  with  400  g.  of  25  p.  c.  NaCl,  gave  iHg. 

of  a  hard  pressed,  soluble  product  containing  7*7  p.  c  of  mother-liqnor 

and  01-2  p.  c.  of  ^aSio.62. 

The  mother-liquor  contained  Vl*^  \i.  <i.  oi  ^«S\\.^ft. 
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16.— 100  g.  of  25  p.c  tftSig,  with  200  g.  of  25  p.c.  NaCI,  gave  11*8  g. 

of  a  soluble  card  containing  10*7  p.  c.  of  mother-liquor  and  54*7  p.  c. 

offTaBia^. 

The  mother-liquor  contained  6*3  p.  a  of  f^aSii^. 
16.— 100  g.  of  25  p.  c  JTaSi,,  with  100  g.  of  25  p.c.  NaCl,  yielded  6*25 

g.  of  a  hard  pressed  mass  containing  18  p.  c  of  mother-liquor  and 

50-8  p.  c.  of  ]$raSi26. 

The  mother-liquor  contained  10*5  p.  c.  of  fTsSii^. 
17. — ^In  several  different  trials,  chlorid  of  sodium  had  little  or  no  effect 

on  sesquisilicate  of  soda. 
18. — 100  g.  of  25  p.  c  RSi2  6,  with  100  g.  of  25  p.  c.  KCl,  gave  21*2  g. 

of  a  hard  pressed,  soluble  product  containing  11*5  p.  a  of  mother* 

liquor  and  59*6  p.  o.  of  tSi^. 

The  mother  liquor  contained  6*85  p.  c  of  tSig. 

Here  we  have  a  deposit  of  12  6  g.  of  dry  tSi,,  while  in  6, — 
the  parallel  soda  experiment, — 19*2  g.  of  dry  ]Sragi2«  were  thrown 
down.  A  potash  silicate  is  therefore  less  precipitable  tlian  the 
corresponding  soda  waterglass. 

The  two  following  trials  were  made  with  reference  to  Ber- 
thollet's  doctrine  of  the  partition  of  bases  among  contending 
acids. 

19. — 100  g.  of  26  p.  c.  SraSi2-8, — cc^taining  5*4  g.  of  soda, — were  mixed 
with  50  g.  of  26  p.  c.  KCI, — winch  would  be  equivalent  to  7*9  g.  of 
potash.  The  bard  pressed  product  weighed  28  g.,  and,  according  to 
the  mean  of  two  determinations  with  bichlorid  of  plalinuin,  contained 
78  parts  of  potash  to  54  parts  of  soda. 

20. — Into  100  g.  of  25  p.  c.  S^aSigs  were  stirred  61  g.  of  26  p.  c  KCl 
mixed  with  41  g.  of  25  p.  c.  NaCI, — so  that  in  the  sum  of  the  in- 
gredients there  might  be  8  g.  of  sodium  and  8  g.  of  potassium.  The 
hard  pressed  precipitate  weighed  35  g.,  and,  tried  by  the  method  of 
Richter,  showed  nearly  equal  quantities  of  potassium  and  sodium. 

Similar  results  were  obtained  in  experiments  made  with  sili- 
cate of  potash  and  chlorid  of  sodium,  or  with  a  silicate  of  one 
alkali  and  an  acetate  of  the  other. 

The  alkaline  acetates  are  rather  more  efficient  than  the  chlo- 
rids,  in  throwing  down  waterglass.  Owing  to  the  alkaline  reac- 
tion of  the  acetates  themselves,  it  is  not  easy  to  analyze  with 
accuracy  the  contaminated  products,  and  the  results  given  below, 
claim  only  an  approximation  to  correctness.  The  potash  or  soda 
was  determinea  by  neutralization  with  a  standard  chlorhydrio 
acid.  The  tested  stuff  being  dried  down  with  an  excess  of  the 
same  acid,  the  quantity  of  chlorid  in  the  residue,  minus  the 
amount  of  chlorid  due  to  the  alkali  of  the  silicate,  indicated  the 
percentage  of  acetate. 

21. — 100  g.  of  25  p.  c.  SaSi25,  with  200  g.  of  25  p.  c.  i^aAc,  gave  39*4 
g.  of  a  hard  pressed,  soluble  mass,  contaming  59  p.  c.  net  of  ]^a5i2'6o* 
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92.-— 100  g.  of  25  p.  c  ^aSiM,  with  50  g.  of  U  p.e.  lraAe»  gsftt  K\%\ 

of  a  hard  prefised  product  contaioing  53*4  a  e.  net  of  JTsKn^ 

The  mother-liquor  contained  2  p.  c  of  JTaBl 
23. — 100  g.  of  10  p.  c.  ]SraSa2^  \i\\h  100  g.  of  10  D.  e.  JTaJle,  gave  4-|| 

of  a  hard  preesed,  opaque  maas,  not  wholly  aolaola  in  wnter,  and  eoi- 

taining  62  p.  o.  of  ^aSia-TO. 
24.-100  g.  of  25  p.  c  fr&Sia,  with  100  g.  of  25  p.  e.  l^aAc,  gave  S0  p€ 

a  hard  pressed,  soluble  precipitate,  cootaining  47  p.  c  of  JTaBlH^ 

Acetate  of  soda  ^ave  very  slight  precipitates  with  seeqiuA^ 
cate  of  soda,  but  only  after  stan^ng  some  time. 

25. — 100  g.  of  25  p.  c.  &Sis«,  with  100  g.  of  80  p.  c.  tMf  gftve  85*4  f 
of  a  hard  pressed,  soluble  mass,  containing  61*4  p.  c  net  of  tSi|» 
The  mother-liquor  showed  1*2  p.c  tSi. 

26.— 100  g.  of  25  p.  c.  JSTaSias,  with  100  g.  of  25  p.  c  nitrate  of  mk, 
gave  26*5  g.  of  a  hard  pressed,  soluble  product,,  containing  24  piifrif 
mother-liquor  and  48*4  p.  a  of  ]SraSi2^ 
In  the  mother-liquor  there  were  6*4  p.  c.  of  JriSi2-06- 

Nitrate  of  soda  had  very  little  effect  on  the  more  alkaliM 
silicates. 

Sulphate  of  soda  has  still  less  precipitating  power  than  tb 
nitrate,  as  the  following  example  sufficiently  snows. 

27.— 100  g.  of  26  p.  c  SsSig-s,  with  100  g.  of  25  p.  o.  ]5rtS,  andeivirt 

no  change.    100  g.  more  of  the  sulphate  solution  after  a  time  giTsH 

g.  of  a  hard  pressed,  partially  soluble  precipitate  cont«ning  51*6  p. t 

net  of  I^aSi3-22. 
28. — 100  g.  of  26  p.  c  ]Sra3i2  6,  with  100  g.  of  25  p.c  hjposulpbito  cf 

soda,  gave  12*6  g*  of  a  hard  pressed,  soluble  precipitate,  containai 

gross  43  p.  c  jf^aSi,. 
29. — 100  g.  of  25  p.  c.  i^aSi2  5,  with  100  g.  of  25  p.  o.  tartrate  of  lA 

gave  10*6  g.  of  a  hard  pressed,  soluble  curd  containing  gross  58  pifr 

of  SaSi,. 
30.— 100  g.  of  26  p.  Q.  fi:Si2-6,  with  100  g.  of  25  p.  c  SlCr,  gare  7  g.rf  I 

hard  pressed  precipitate  not  wholly  soluble  in  water. 
31. — 100  g.  of  25  p.  c.  :^«Si2-5  gave  no  precipitate  with  100  g.,  with  800 

g.,  or  with  400  g.  of  25  p.  c  S»0. 

And  in  other  trials  of  the  carbonate  with  the  same  and  wi4 
more  alkaline  silicates,  there  was  either  no  deposit  at  all  or  id 
exceedingly  slight  one  appeared  only  after  long  standing.  N«^ 
mal  carbonate  of  soda,  therefore,  is  devoid  of  precipitatiog 
power. 

When  common  arseniate  of  soda  is  mixed  with  a  watergltf 
solution,  no  proper  curd  is  formed  at  first,  but  the  whole  mixturt 
soon  becomes  a  very  firm  translucent  jelly,  which  in  thecoui* 
of  a  few  days  breaks  up  into  a  thin  liquor  and  a  sort  of  coagn* 
lum  capable  of  being  pressed.  Among  many  experiments  mjA 
with  10  or  25  p.  c.  arseniate  solutions  and  diflFerent  silicates,  tta 
hard  pressed  product  has  in  no  case  proved  to  be  wholly  soluble 
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udeed,  the  precipitates  were  always  found  to  contain  at  least  4 
quivalents  of  silica  to  1  eq.  of  alkali.    Thus, 

\2 — 100  g.  of  25  p.  c.  JTaSi,,  with  100  g.  of  25  p.  c.  iSTa^Xa,  gave  35*8 
g.  of  a  hard  pressed,  opaque  mass  containing  44*4  p.  e.  net  of  JTaSisio* 

The  cause  of  this  seemingly  anomalous  behavior  on  the  part 
>f  the  arseniate, — and  the  phosphate  acts  in  the  same  way, — is  to 
>e  found  in  the  fact,  long  ago  developed  by  Graham,  tbat^  in  the 
o-called  ''neutral"  arseniates  and  phosphates,  only  two-thiida 
>{  the  proper  quantity  of  alkali  is  present^  and  they  are  there- 
ore  in  reality  acid  salts.  Hence,  when  either  of  them  is  brought 
n  contact  with  waterglass,  it  appropriates  a  considerable  part  of 
he  alkali  of  that  feeble  combination,  and  of  course  gelatinizes  the 
ilica.  Indeed,  its  action  is  similar  to  that  of  a  bisulphate  or  a 
bicarbonate.  It  is  observable  that  in  making  the  mixture  no 
ihan^  takes  place  till  so  much  of  the  arseniate  or  phosphate  is 
idded  as  will  seize  on  all  the  soda  except  somewhat  less  than  is 
leeded  to  form  with  the  silica  ifSraSlj.    Thus, 

)d. — 100  g.  of  25  p.  c.  firaSig,  with  60  g.  25  p.  c  ffa^ls,  suffered  no  vis- 
ible alteration,  though  it  was  allowed  to  stand  two  days.  And  here 
6J^aSis4-2^aal8=:2]$ra^l9-H]!ra9i3.  But  25  g.  m^re  of  the  arseniate 
solution  at  once  gelatinized  the  whole  mass.  eSfaSis+SjSrasXisSi^asls 
+8lSraSi4. 

Of  course  then,  to  make  experiments  parallel  to  those  carried 
>n  with  chlorids,  acetates,  and  the  like,  it  was  necessary  to  start 
mew  and  use  the  really  neutral  or  normal  fra,1^  and  tlt^JL^ 
These  salts  were  found  to  have  little  or  no  effect  on  any  water- 
glass. 

14. — 100  g.  of  25  p.  c.  firaSi2-5  gave  no  precipitate  with  100  g.,  or  with 
200  g.  of  25  p.  c.  NaO.  BO3. 

The  following  trials  were  made  to  ascertain  the  inlSuence  of 
temperature : 

85,  a. — 100  g.  of  25  p.  c  Jl'aSi^  were  mixed  with  100  g.  of  25  p.  c. 
NaCl,— both  cooled  to  0®  C.  There  was  no  change.  Warmed  to  18* 
the  mixture  became  turbid,  and  deposited  8*4  g.  of  a  hard  pressed  mass 
containing  51  p.  c.  gross  of  ^aSi2-5. 

if, — The  mother-liquor,  heated  in  a  water  bath  to  90^  C,  gave  16*8  g.  of 
a  hard  pressed  product  containing  51*5  p.  c  gross  of  fraSi2.38. 

k — 100  g.  of  25  p.  c.  l^aSi^  and  100  g.  of  25  p.  c.  NaCI,  both  boiling 
hot,  gusQ  21  g.  of  a  hard  pressed  curd  containing  50  p.  c  gross  of 

i^aSis-ss. 

The  mother-liquor  remained  clear  on  cooling. 

96,  a. — 100  g.  of  25  p.  c.  SaSiiTs  were  mixed  with  100  g.  of  25  p.  c. 
jlTaAe, — both  at  the  boiling  point  The  bard  pressed  precipitate,  weigh- 
ing 6*7  g.,  contained  47  p.  c.  gross  of  ]SraSi2*4d* 

%'. — The  mother-liquor  cooled  to  3^  C.  gave  6*1  g.  of  a  soft  de^it  coa* 
taining  44  p.  c.  gross  of  iTaSix-fls. 
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87,  a. — 100  g.  of  25  p.  c  if^aSis-s,  cooled  to  6®  C.  were  mixed  with  lOOg. 
of  25  p.  c.  tft^  cooled  to  14^.  The  precipitate  hard  preeeed,  and  after 
48  hours  agaia  hard  pressed,  weighed  88*8  g^  and  contained  54  p.  c. 
gross  of  ffaSij. 

a', — 92  g.  of  the  mother-liquor,  heated  to  00^  C^  gave  1  g.  of  a  eaid 
containing  44  p.  c.  of  ffaSia^. 

b. — 100  g.  of  25  p.  c.  i^aSizs  and  100  g.  of  25  p.  c.  f^aJ^,  on  being  mixed 
at  a  lH>ilinff  heat,  gave  84  g.  of  a  hard  prised,  transparent,  soluble 
mass  containing  58  p.  c.  gross  of  fraSi2-92- 
The  mother-liquor  cooled  to  1*  C.  remained  perfectly  clear. 

86,  a. — 100  g.  of  25  p.  c.  ^TaSig^  at  2®  C.  were  mixed  with  100  g.  of  25 
p.  c  J^TaS.     The  precipitate  contained  8*8  g.  of  STaSisas- 

a^ — 187  g.  of  the  mother-liquor,  heated  to  90"  C^  gave  a  precipitate  in 
which  there  were  1*56  g.  of  J^TaSiass. 

5. — 100  ^.  of  25  p.  c.  ]5fa§i2.8  and  100  g.  of  25  p.  c  SaS  were  heated  to 
the  boiling  point  and  mixed.    The  hard  pressed  curd  weighed  20*6  g^ 
and  contained  9*5  g.  of  frH3i3  82* 
The  motherliquor  remained  clear  on  cooling. 

These  examples,  selected  from  more  thaa  a  hundred  trials 
serve  to  illustrate  the  following  points : — 

1.  Many  neutral  potassium  and  sodium  salts  cause  a  precipita* 
tion  in  liquid  waterglass ;  but  the  various  salts  are  very  unequal 
in  precipitating  power,  the  acetates  and  chlorids  being  particu- 
larly  efficient. 

2.  The  less  alkaline  the  silicate  is,  the  more  matter  is  thrown 
down  by  a  given  siiline  liquid. 

8.  The  more  concentrated  the  solutions  are,  the  more  complete 
is  the  precipitation. 

4.  Heat  increases  the  precipitating  power  of  the  chlorida; 
sulphates,  and  nitrates,  ana  diminishes  that  of  the  acetates. 

5.  With  strong  liquors,  an  increase  in  the  quantity  of  precipi- 
tant used  is  not  attended  by  a  proportionate  increase  in  tne 
amount  of  coagulum;  but  a  little  more  of  the  saline  liquid  than 
will  just  produce  a  disturbance  usually  suffices  to  throw  down 
the  greater  part  of  all  that  is  precipitoble. 

6.  The  deposits  have  a  greater  or  less  tendency  to  cohere  into 
a  hard  or  pasty  mass,  and  can  therefore  be  in  a  great  measure 
freed  from  adhering  mother-liquor  by  strong  pressure. 

And  it  may  be  remarked,  in  passing,  that  the  solid  precipitatea, 
obtained  from  waterglass  by  means  of  alcohol,  are  deprived  of 
extraneous  liquor  more  readily  and  completelv  by  the  press  than 
by  the  slow  process  of  absorption  recommended  in  Part  IlL 

7.  When  the  products,  thus  forcibly  cleared  of  foreign  matter, 
are  less  siliceous  than  the  tersilicates,  they  are  wholly  soluble  in 
cold  water.  Exposed  to  the  air  for  a  day  or  two,  in  a  warm 
place,  they  lose  20  p.  c.  or  more  of  their  weight,  and  become 

JoTf  and  hard, — the  solubility  Tem«i\i\ti^uiivai^^t4d. 
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S.  The  salt  used  as  a  precipitaDt,  does  not  enter  into  the  proper 
composition  of  the  deposit;  but  the  net  precipitate  consists  of 
silica, 'alkiili,  and  water  united  in  no  definite  proportions. 

9.  Saline  liquids,  like  alcohol,  exert  a  slight  parting  force  on 
the  constituents  of  waterglass,  the  deposit  being  always  more 
siliceous  than  the  original  silicate. 

10.  The  more  dilute  the  respective  solutions  are,  before  mix- 
ing, the  less  alkaline  will  the  precipitate  be. 

11.  Silicate  of  potash  yields  a  smaller  deposit  than  silicate  of 
soda  does  under  similar  conditions. 

12.  When  a  silicate  of  one  alkali  is  precipitated  by  a  salt  of 
the  other,  both  bases  enter  into  the  composition  of  the  solid  pro- 
duct,  and  the  relative  proportion  of  potash  and  soda  therein,  is 
very  nearly  the  same  as  in  the  average  of  the  liquors  mixed. 

The  method  here  adopted,  for  determining  the  net  composition 
of  an  unwashed  precipitate,  might  perhaps  be  found  advanta- 
geous in  many  otner  cases  in  which  pare  water  is  likely  to  alter 
a  deposited  product, — and  such  cases  are  probably  of  more  com- 
mon occurrence  than  has  been  heretofore  suspected.  Of  course 
when  a  mother-liquor  would  of  itself  contain  no  peculiar  sub- 
stance capable  of  showing,  by  the  comparative  quantity  of  it 
found  in  the  drained  precipitate,  the  amount  of  contammating 
liquor,  it  would  generally  be  easy  to  add  some  special  indicator. 

Decomposition  of  Waterglass  by  Water, 

It  is  a  question  of  no  little  interest,  as  well  as  of  some  practi- 
cal importance,  whether  different  solutions  made  from  a  given 
vitriform  waterglass,  will  contain  the  same  relative  proportion  of 
silica  and  alkali  whatever  be  the  quantity  of  water  used  in  dis- 
solving. Such  an  inquiry  was  first  suggested  by  the  finding  of 
a  notable  disagreement  in  composition  between  a  dense  liquor 
turned  out  in  the  large  way  and  a  weak  solution  prepared  in  the 
laboratory,  both  from  one  and  the  same  furnace  charge  of  soda 
silicate.  There  was  ]Sra5i2.3  in  the  stronger  liquid,  while  the  oUier 
contained  SaSij.  The  matter  came  up  again  in  determining  for 
a  manufacturer  how  successful  he  had  been  in  fiuxing  a  mixture 
intended  for  bisilicate  of  soda.  Some  of  the  uniform  product 
was  at  first  sent  for  examination  to  a  noted  analytical  chemist  who 
reported  that  when  25  grains  of  the  sample,  reduced  to  fine  pow- 
der and  sifted,  were  boiled  for  four  hours  in  8  oz.  of  water, — 4  oz. 
in  first  boiling  and  4  oz.  in  the  second, — the  *' precipitate  and 
insoluble  matter,"  washed,  dried,  and  burnt,  amounted  to  18"2 
p. c,  and  proved  to  be  "pure  sihca  and  insoluble  glass."  This 
account  was  rather  surprising  and  unsatisfactory,  for  the  vitreous 
mass  showed  no  sandy  particles,  and  having  been  made  from 
clean  materials  it  could  hardly  contain  any  *4nsoluble  glass*" 
Pulverizing  some  of  the  same  well  vitrified  E\V\ca\j&^\\KSu»^  ^ 
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gnmB  in  about  150  c.  c.  of  water  for  30  minutes  and  obtiiirii 

only  8"8  p.  c.  of  residue.     In  view  of  so  great  a  discrepancy,* 

one  would  suppoae  both  determinations  to  have  bees  corntllj 

made.     But  finding  by  another  trial  that  my  own  rcBuit  h 

oertainly  not  below  the  truth,  I  made  the  following  experimeu 

to  ascertain  whether  the  apparent  error  in  the  other  case  wu  t' 

fault  of  the  manipulator  or  of  hia  method : — 

1,  a.— 86  grem«  of  the  fiiwlj  powdered  glass  were  baileH  bri»ilj  kn 

bonr,  in  ■  co^ijwr  vewd,  wiib  100  c.  c.  of  wai^r, — a  littJe  WHier  In 

added  from  tune  to  time  to  ninke  up  fur  «vaporaiion.     The  mO 

liquor  bdng  s^plion^tl  off,  ih«  WiraFUl  wm  Iwiled  sgnin  for  oosb 

-with  100  c.  c.  of  water  ae  bcfort,     The  wholo  deposit,  k«I1  ad 

with  oold  waUr  nud  dried  at  a  red  beat,  weighed  0-28  granM,  nilj 

1-12  p.  0. 

1,  fc.— 20  g.  of  the  iine  silicato  were  boiled  wiib  200  c.  c.  of  w»ter  fori 

hour.    Th«  iindisHolved  malt^r  was  again  boikd  with  200  ccoln 

for  one  htkur.     The  ti^iment  after  Wing  washi-d  and  stiongi;  hd 

weighed  r3535  g.,  uiakiug  6■2^  p.  c. 

1,  c. — Ifi.g,  of  the  Mmplu  wti-e  boiled  for  two  houts  with  1500  c( 
water.  The  scaly  deposit  was  boiled  again  oiiu  hour  with  1500( 
of  water.  The  washed  and  ignited  residue,  aiuouuti'd  to  2-13^ 
14-2  p.  c. 

S,  a. — »00  5-  of  a  very  finely  ground  commercial  eilieate,  containingf ' 
p.  e.  of  ^aSlj.3,  were  boiled  four  hours  in  IQOO  c.c.  of  water  keptt 
The  eediment  was  boiled  two  hours  with  1 000  c.  c,  of  water.     A  tliili 
boiling  was  maintained  two  hours.     The  final  residue  reckoned  u  m\ 
from  water,  made  9-24  p.  c  i 

The  firat  solution  contained  iSaSiag;  the  second  JIaSii.«;  the  tluii,: 

*aSiw. 

3,  & — 80  g.  of  the  same  glass  were  boiled  four  hours  with  160Ubn 
of  water.  A  second  boiling  lasted  one  hour,  and  a  third  was  keftn 
three  hours.     Tlie  ignited  residue  amounted  to  21  p.  c  ^ 

3^  c. — 16  g.  of  tbo  same  powder  were  boiled  four  hours  with  1600  cftC 
waUr,  and  agHin  four  hours  with  1600  c.  c  of  water.  ITie  tguU^ 
residue  amounted  to  32  p.  c. 

2,  d. — 8  g.  of  the  same  product  were  boiled  four  hours  with  8  litro  rf 
water  in  a  kettle  heated  by  stesm, — the  carbonic  acid  of  ga*  fliM 
being  thereby  avoided.  The  sediment  was  boiled  again  four  hoD'l 
TTie  ignited  residue  occupied  one  third  more  space  than  the  origiwl 
■ilicateL     It  amounted  to  34-5  p.  c. 

This  dehydrated  matter  coniained  nearly  97  p.c.  of  «lica;  tbatof& 
98  p.  c. ;  that  of  b,  94  p.  c. ;  that  of  o,  86-5  p.  e, 
8,  a. — 18  g.  of  a  very  pure  and  perfectly  vitrified  silicate, — S«5i,^,— «( 

German  man ii fuel u re,  were  boiled  one  hour  with  80  c.  c.  of  waiet. 

The  reaidue,  aCier  being  boiled  again,  washed,  and  ignited,  amouniedu 
0-44  p.  c. 

3,  4. — 16  g.  sfter  two  boiling*,  with  1500  c.  c.  of  water  each  time,  left  6' 
p.  c  of  dry  matter  containing  94  p.  c.  of  fiifica. 

4, 0.-20  g.  of  a  remarkably  nice  commercial  soda  silicate,  SaSii-u,  *<" 
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boiled  Ml  hoar  with  80  e.  •c.  of  ¥^ater.     A  second  boiling  was  oontin- 
ued  one  hour.    The  ignited  residue  made' only  0*03  p.c. 
4y  h, — 10  g.  of  the  same  product  were  boiled  one  hour  with  1000  c  c 
of  water.   After  another  boiliug  the  dry  residue  amounted  to  1*73  p.  c. 

It  seems  then  that,  in  boiling  anhydrous  waterglass  the  amount 
of  matter  left  undissolved  depends,  in  a  great  measure,  on  the 
quantity  of  water  used.  In  other  wonls,  very  siliceous  water- 
glass  is  not  integrally  soluble  in  mere  water,  but  dissolves  with* 
out  any  considerable  deoomposition  in  a  strong  solution  of  the 
Bilicate  itself.  When  the  least  practicable  proportion  of  water 
is  taken,  the  light  flocculent  deposits  actually  ootained  are  made 
pp  chiefly  of  earthy  and  metallic  silicates ;  and  it  may  be  fairly 
inferred  that  in  such  cases  an  absolutely  pure  silicate  of  potasn 
or  soda  would  give  no  remainder  except  the  very  little  produced 
by  the  6rst  contact  of  pure  water  with  the  outer  surface.  But 
the  sediment  left  after  the  action  of  a  large  quantity  of  water  is 
dense  and  scaly,  and  under  the  microscope  appears  to  consist 
of  purely  siliceous  filmy  skeletons  of  the  original  particles  of  the 
glass ;  and  there  would  doubtless  be  such  a  residue  even  though 
the  silicate  were  completely  free  from  foreign  matter.  The 
greater  the  proportion  of  alkali,  the  less  decomposable  is  fused 
waterglass ;  and  we  may  safely  say  that  pure  products,  a  little 
more  alkaline  than  the  sesauisilicate,  would  dissolve  without 
remainder  in  any  quantity  or  water  however  great. 

Recent  applications  of  Waterglass, 

•  A  mere  allusion  was  made  in  Part  III  to  the  admixture  of 
waterglass  with  soap,  because,  of  the  diflferent  plans  that  had 
been  proposed,  some  were  palpably  injudicious  and  others  seemed 
to  have  been  of  so  little  avail  that  they  had  not  come  Into  con- 
tinued use.  The  &ult  lay,  not  in  the  fundamental  idea  of  such 
an  application,  but  chiefly  in  the  choice  of  the  particular  silicate 
to  be  used.  Good  soap  is  itself  sufficiently  alkaline,  and  any 
addition  which  increases  its  causticity,  only  injures  its  quality. 
To  use  anything  so  excessively  alkaline  as  liquor  silicum, — which 
Ib  what  the  oldest  propositions  all  direct, — is  taking  a  long  stride 
in  the  wrong  direction.  Gossage  does  better  in  recommending 
aesquisilicate  of  soda;  but  still  this  is  too  sharp,  and  certainly 
would  not  be  mended  by  following  his  advice  to  dissolve  it  in 
caustic  lye  instead  of  water.  Any  plan  for  disposing  of  the  soda 
in  excess,  by  using  the  silicate  liquor  in  the  first  or  saponifying 
stage  of  the  soap  manufacture,  involves  a  troublesome  chance  in 
the  well  established  routine  of  the  process,  and  does  not  allow 
the  elimination  of  impurities.  The  most  feasible  mode  of  intro- 
ducing an  addition  is  to  put  the  given  substance  with  the  boiled 
and  purified  soap  as  it  is  run  into  the  "  frames  "  to  cool,  and  mix. 
the  whole  by  the  u^ual  stirring  or  *^  cr\ilc\iixig.^     ^>xX  «ic^%;:^ 
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■  who  have  tried  the  sesquisilicate  on  a  large  scale 
the  objection  that  any  considei'able  percentage  of  a  thick 
tioa  will  not  combine  with  the  soap  to  form  a  bomogei 
man.  And  consumers  may  consider  it  fortunate  that  it  is  it 
leaat  difficolt  to  cheapen  soap  with  a  substance  in  which  tit 
alkali  ia  so  im}wrfeclly  mollified. 

The  older  schemea  for  making  silicat^d  soap  must  therefareli 
aet  dowD  ae  useless  or  impractionble;  but  within  the  lui  >** 
yeara  it  has  been  discovered  that  highly  ailiceoiis  walefg^ 
usimilfttes  perfectly  wiih  soap,  and  decidedly  improves  ilsq"* 
ity.     And  now  a  mild  silicate,  in  the  form  of  a  thick  1K"''^?!!| 


tMning  about  thirty  per  cent  of  a  compound   ranging 


b^ 


Ai^ias  to  JTuSias,  is  manufactured  very  largely  in  New  Yor"* 
Boston,  ami  has  already  come  into  general  use  among  llx  "* 
makers  in  this  country.  It  possesses  the  advantage  over  J"^^^ 
whioh,  till  the  blockade  oF  the  Carolinaa,  has  been  the  ' 
material  for  reducing  the  coat  of  common  sonp, — that  it  i^^ 
neither  color,  nor  smell,  nor  clamminess,  however  great  ^^^ 
the  qonntity  used.  Owing  to  tho  great  diSicuity  of  disu*  * 
very  siliceous  waterglass,  the  so-called  "  soap  liquid  "  cosl^^ 
thao  the  comljination  of  resin  and  alkali  does  in  ordinary  V^ 
yet  it  is  cheap,  and  materially  reduces  the  price  of  the  pi"* 
into  which  it  enters.  Id  fact,  as  a  hard  and  good  looking*:^ 
may  be  made,  containing  as  much  as  sixty  per  cent  of  the^^ 
silicate,  the  manufacturer  is  under  some  temptation  to  et-^ 
the  proper  limit  and  make  'waterglass  in  bars'  instead  of 
cated  Boap.'  It  has  never  been  definitely  ascertained  whatJ- 
por^ona  will  best  secure  all  the  advantages  to  be  derived  froit* 
ailicate  and  still  bnve  the  due  amount  of  frothing  power  *" 
softening  influence,  which  are  conferred  only  by  the  fatty  a-^ 
Bnt  it  is  oerlainly  quite  safe  to  incorporate  twenty-five  or  lH 
pounds  of  liquid  waterglass  with  every  hundred  pounds  of  f^ 
oleostearate  of  soda.  The  compound  thus  produced  has  gr^? 
detersive  power  than  common  soap,  though  the  alkaline  slrer* 
remains  aVout  the  same,  and  the  causticity  is  not  sensiblj^ 
creased.  It  is  well  known  that  water,  e.tcept  when  ilia^' 
hot,  splita  T]p  and  only  in  part  dissolves  the  alkaline  stear^ 
and  margarates ;  and  perhaps  the  principal  reason  why  silicas 
soap  works  better  than  pure  is  that  hydrated  waterglass er:^ 
readily  into  complete  solution,  and  tends  to  hinder  the  pre<^, 
tation  of  the  fatty  bisalts. 

(Td  be  continued). 
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Abt.  XXTT. — On  the  Origin^  Growth^  Subetnusture  and  Chrcndl* 
ogyof  the  Florida  Reef; .  by  Capt  E.  B.  Hunt,  Corps  of  En- 
gineers, U.  S.  A.  (In  a  letter  to  Prof.  A.  D.  Bache,  Sup't 
tr .  S.  Coast  Survey.) 

Nbw  HATxy,  Go!iM.,  Not.  18,  1863. 

Sib:  The  examination  of  the  Florida  reef,  keys  and  mainland 
by  Prof  Agassiz,  in  1850-51  (Coast  Survey  Bept,  1861,  Appen- 
dix No.  10),  marks  an  era  in  our  knowledge  of  the  singular 
geological  problems  there  exhibited,  and  especially  of  their 
zoological  phases.  This  exploration,  made  under  Coast  Survev 
auspices,  was  amply  iustifiea  by  the  fact  that  the  Florida  reef  is 
the  great  American  danger  to  navigation.  One  of  the  best  aids 
in  avoiding  reef  risks  is  a  clear  insight  into  the  structure  of  the 
ree&  and  keys,  and  this  can  result  only  from  scientific  researches, 
aided  by  the  Coast  Survev  detailed  hydrography,  now  well  ad- 
vanced. The  millions  oi  property  wrecked  on  the  reef  are  in 
great  part  sacrificed  to  a  needless  ignorance  of  h vdrography,  reef 
Btructure,  currents,  winds  and  even  of  lights  and  beacons.  Beef 
pilots  are  not  employed,  and  ship  masters  are  so  poorly  supplied 
with  precise  knowledge,  of  the  kind  needed  for  ensuring  safe 
navigation  amid  these  dangers,  that  many  wrecks  result  solely 
from  their  ignorance.  During  the  five  seasons  (1857-62)  in 
which  I  was  charged  with  the  construction  of  Fort  Taylor  at 
Key  West,  I  had  good  opportunities  for  knowing  the  history  of 
the  wrecks,  occurring  at  the  average  rate  of  about  one  a  week.  I 
am  now  of  the  opinion  that  the  loss  of  property  in  wrecks, 
which  would  be  preventable  by  such  accurate  Knowledge  as  can 
be  furnished  to  navigators  when  the  Coast  Survev  shall  have 

Sublished  the  complete  reef  hydrography  and  its  mil  scientific 
iscussions  of  reef  structure,  tides,  currents  and  winds,  has  regu- 
larly exceeded  the  annual  expense  of  the  entire  survey.  Many 
shipmasters  are  incorrigibly  ignorant,  and  many  wrecks  have,  to 
my  knowledge,  occurred  by  masters  not  knowing  new  lights, 
wnich  had  been  for  many  months  conspicuously  advertised  in  all 
the  Custom  Houses  and  in  commercial  papers.  Would  shipping 
merchants  insist  on  having  none  but  intelligent  captains,  and 
then  furnish  them  with  the  very  best  information  concerning  the 
reef  neighborhood,  a  large  portion  of  the  wrecks  would  be  pre- 
vented. I  think  the  study  of  currents  and  especially  of  current 
variations^  in  and  near  the  Florida  channel,  is  now  particularly 
needed  for  preventing  wrecks  in  this  region.  The  fluctuations 
of  currents  from  their  supposed  normal  type  certainlv  cause 
numerous  disasters.  The  lack  of  distinct  iaeas  as  to  the  rela- 
tions between  the  reefs  and  the  keys,  and  ignorance  of  the  mani- 

Am.  Jour.  Sci.— SEco!fD  Seriei,  Vol.  XXXV,  No.  \04.--M.ilB.cu,  Y^fi^ 

06 


I«6  B.  B.  B«nt  m  the  Florida  Reef. 

foBf  Bigns  of  proximity  to  the  reef,  are  the  real  causes  at  maj 
diBBsteTS,     Tne  Coaal  Survey  haa  done  so  much  to  disann  '" 
reef  of  its  terrors  and  to  make  known  its  true  characlci, " 
Bside  &om  my  own  connection  with  the  Coast  Survey  org 
tion,  it  seems  appropriate  for  ine  to  present  to  you  some 
on  the  origin,  growth,  substructure  nnd  chronology  i-f  l' 
which  have  resulted  from  my  observations  while  at  Fort' 
and  which  may  prove  a  needful  supplement  to  Prof.  A] 
Report. 

The  grand  curve  of  our  Atlantic  twast  terminates  in  tl 
markable  ereacent  of  keys  and  reefa  which  begins  some 
north  of  Cape  Fiorida  and  extends  in  a  well  denned  curvei 
two  hundred  and  forty  statute  miles  to  Tortugas  Bank. 
Cape  Florida  its  axis  is  north  and  south.  In  moving  down 
reef,  this  direction  revolves  with  the  sun,  until  at  I'ortu^ 
bears  about  5°  north  of  west  Thia  crescent  coaststs  "f  a  litrerf 
keys  and  a  parallel  outer  line  of  reefe,  which  arc  separated,  on  la 
average  between  five  and  six  miles,  by  a  navigable  charnwl  cil> 
structed  by  coral  heads.  The  reef  terminates  about  opposilei* 
Manjuesas,  some  fifty  miles  east  of  Tortugas  Bank.  BetireB 
the  line  of  keys  and  the  mainland  of  Florida,  is  a  body  of  ^oil 
water,  shaped  much  like  a  cornucopia,  which  erabracea  KevBi* 
oayne  Bay,  Card's  Sound,  Barnes's  Sound  and  the  Bay  of  Fl* 
ida.  The  line  from  Tortugas  to  Cape  Roman,  which  may  ta 
taken  as  the  mouth  of  this  cornucopia,  is  one  hundred  sni 
twenty  miles  long,  the  deepest  water  on  it  being  twenty  &tt 
oms,  and  all  within  or  east  of  it  being  still  shoaler  and  character 
ized  by  singular  evenness  of  bottom.  The  Straits  of  Florid^ 
between  the  reef  and  the  Cuban  const,  are  about  a  hundred  mil* 
wide,  and  th'>  bottom  slopes  from  the  reef  down  to  eight  hundred 
fathoms  just  off  the  submerged  olifiEs  of  Cuba,  The  hundreii 
fathom  curve  of  the  bottom  is  about  seven  miles  out  from  Cape 
Florida,  and  from  thence  to  Tortugas  it  gradually  separates  litf 
ther  from  the  keys,  being  there  over  twenty  miles  out 

The  well  traced  curve,  along  which  this  grand  Florida  Bant 
thrusts  itself  out  into  tlie  deep  waters  of  the  Gulf,  is  atrikingl/ 
BigniGcant  of  some  continuous  and  regular  agency  in  its  fto- 
duction.  The  ndjiuient  flow  of  the  Gulf  Stream  would  mo* 
naturally  be  assumed  to  govern  in  some  way  the  production  of 
this  curve.  It  however  runs  in  the  wrong  direction  lo  ser« 
this  explanatory  use,  and  it  is  in  fact  rarely  found  to  tw 
close  in  upon  the  reef  There  is  however  an  eddy  counterciu' 
rent  intermitting  in  character  and  of  variable  rats,  but  on  llw 
whole  a  positive  and  prevailing  current.'  At  Cape  Fl'oridaiti' 
narrow  and  precarious ;  but  it  widens  as  it  sweeps  to  the  west 
ward,  occasionally  becoming  over  ten  miles  wide  at  Key  West, 
■  Swe  C.  a  Rept,  1866.  App.  8i.    Thia  Joamal,  1850,  toI.  zzni,  p.  iM- 
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i  twenty  miles  ofif  Tortugas.  It  sometimes  runs  over  two 
Ota,  and  is  a  great  help  to  vessels  bound  west,  when  their  mas- 
s  know  the  reef  well  enough  to  venture  so  near.  There  is 
tch  need  of  more  precise  observations  to  make  oat  the  charao- 
istics  of  this  current,  but  its  existence  an^  its  intermitting  and 
aetimes  powerful  set  are  £aiCts  attested  by  ail  who  know  these 
ters  thoroughly. 

A.fter  careful  consideration,  I  am  led  to  ascribe  the  peculiar 
iping  and  growth  of  the  Florida  Bank,  including  the  keys, 
is  and  sul^tructure,  mainly  to  the  sweep  of  this  eddy  coun- 
-current.  Darwin,  Dana  and  Agassiz  have  so  fully  stated  the 
>logical  and  other  ordinary  elements  of  reef  and  key  growth 
it  I  need  only  refer  to  their  works  for  detaijs.*  Special  cir- 
tnstances  however  so  far  modify  the  structure  of  tne  Florida 
}f  that  it  is  not  fully  embraced  m  the  principles  laid  down  by 
jse  writers.  It  is  not  an  atoll,  dL  fringing  reef,  or  a  barrier  reel^ 
the  accepted  sense  of  these  designations,  but  it  is  a  reef  r 
ak,  shooting  out  independently  by  its  end  into  the  deep  Gulf 
ters.  Such  at  least  is  the  view  to  which  I  have  been  led  by 
iply  considering  the  existing  agencies  as  actually  working. 
The  reef  proper  is  the  main  field  of  coral  growth.  This 
)wth  is  not  in  one  compact  mass,  but  in  diversified  coral  heads, 
detached  masses.  The  bold  slope  of  the  reef  towards  the 
If  Stream,  to  the  proper  depth  of  growing  coral,  which  here 
3s  not  exceed  a  hundred  feet,  and  tne  broad  top-surface  of  the 
f-section  are  teeming  with  solid  corals  ana  shells.  The 
mching  corals  grow  wherever  the  violence  of  the  sea  does  not 
>hibit,  and  where  moving  sand  does  not  forbid  a  secure  found- 
an  for  coral  colonies. 

In  general,  wherever  there  are  solid  surfaces  free  from  sand 
i  mud,  and  washed  by  warm,  moving  salt  water,  the  ova  of  the 
•al-polyps,  diffused  throughout  the  reef  waters,  attach  them- 
ves  and  grow,  to  the  limit  of  their  capacity.  Thus  the  stones 
the  Fort  Taylor  breakwater  and  foundations,  palmetto  piles, 
n  bars  lost  overboard,  &c.,  have  become  coated  with  branching 
i  solid  corals,  whose  growth,  between  the  date  of  immersion 
d  that  of  diving  up,  gives  a  measure  of  coral  increase, 
iroughout  the  sand-covered  bottom  between  the  reefs  and 
ys,  along  the  sand-faced  South  beach-slope  towards  the  reef, 
d  over  the  mud  bottoms  north  of  the  keys,  there  are  no  living 
•als,  except  on  such  accidental  bases  as  may  occur  and  in  the 
•al  heads  which  have  grown  up  on  these  oases.  Thus  coral 
isses  are  mainly  produced  where  the  action  of  storms  are  most 

The  stnicture  and  DipfribntioD  of  Coral  Rcefr,  by  C1iaf».  Darwin.  VaturnliAt  of 

Beagle  Expedition  (18»*2-S6).     On  Cural  Reefs  and   l!>1anda.  by  Jas.  D.  Dana, 

>logUt  U.  S  Ex.  (188S-42)  1863.  and  in  thif>  Journal,  1851-$,  vola.  %\,  xii,  xiii  and 

Agiu>fis8  Rept.,  C.  S.  Rept^  1861,  App.  No.  10,  nod  AtlaDtic  Mouthly,  May 

Juoe,  1862. 
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fnthom  curves  around  the  west  end  of  the  Bank,  is  unniis 
ably  a  special  formation  subsequent  to  the  general  shaping 
the  Gulf  bed.  Tlie  aotual  causes  now  at  work  in  producing 
coral  and  shell  material,  and  in  grinding  and  transporting  it. 
must  necessarily  result  in  a  building  up  from  the  bottom  aloiig 
the  line  of  the  eddy  current  to  the  westward. 

Combine  with  this  the  fact  that  the  most  effective  winds  and 
vaves,  both  of  trade  and  hurricane  origin,  come  in  upo^  ihe 
reef  from  the  S,E.,  and  must  therefore  help  to  transport  detri- 
tus to  the  weatwnrd  and  northwest.  Moreover,  the  heavy  vaita 
Thich  wear  the  fi^ont  face  of  the  reef  must  work  some  of  the 
detritus  down  nlon^  the  south  slope,  and  must  thus  aid  in  form- 
ing  the  actual  double  slope  in  which  the  bottom  espaadslo- 
warda  the  Cubfin  cliff  coast.  It  is  unlikely  that  the  wave  no- 
tions extend  wiih  appreciable  effect  below  from  fifty  to  a  Iiuq- 
dred  feet,  and  diHritus  once  placed  below  their  extreme  ningi 
becomes  permaiieutty  fixed.  It  is  to  be  observed  that  the  tiij 
zone  of  coral  growth  is  that  of  wave  agitation,  and  that  tfas 
must  prevent  tiie  lodgment  of  sand  and  mud  on  the  grovring 
coral,  as,  after  storms,  the  swell  will  always  last  here  until  tw 
waters  are  cleared  of  white  mud.  This  may  perhaps  be  quite 
as  effective  a  cause  as  increased  pressure,  m  limiting  tne  depth  rf 
coral  growth  to  about  the  same  range  as  that  of  wave  actions, 

A  careful  consideration  of  such  facts  as  are  now  ascertained 
leads  me  to  the  supposition  that  the  growth  of  the  line  of  ken 
and  the  line  of  reels  is  simultaneous  by  their  western  extremi- 
ties. The  reef  now  ends  opposite  the  Marquesas,  while  tt* 
Quicksands,  Rebecca  and  Isaac  Shoals,  the  Tortugaa  keys  and 
the  Tortugaa  Bank  indicate  the  extension  of  the  line  of  ken 
beyond  the  line  of  reefs  to  the  west.  It  is  remarkable  that  tlw 
Tortugas  keys  are  entirely  without  the  solidification  so  promi- 
nent at  Key  "West.  Fort  Jefferson,  resting  wholly  on  sanJ 
foundations,  has  settled  in  all  its  circuit,  and  in  some  portioos 
it  has  gone  down  nearly  a  foot,  showing  that  a  deep  sand  bed 
has  yielded  thus  much  to  compression. 

In  the  sheltered  waters  among  these  keys,  there  is  an  acliv 
growth  of  branching  corals,  &c.,  on  sand  foundations,  which  an 
torn  up  by  storms  and  tossed  on  the  beaches  by  the  waves,  w 
such  au  extent  as  to  afford  the  vast  mass  of  concrete  materials 
used  in  the  masonry  of  Fort  Jefferson.  There  are  however  n" 
extended  rock  masses,  and  the  great  vitality  of  the  corals  it 
shown  in  an  active  renewal  of  growth  on  dead  coral  sprigs.  B 
is  my  impressi<jn  that  the  mass  of  materials  forming  TortagW 
keys  ancf  banks  has  been  transported  westward  by  the  eiiiij 
current,  and  nurth  and  northwest  by  the  south  and  southeast 
aiorms  and  huiTicnne  waves,  from  the  reef  abreast  and  east  ^ 
Marquesas.     The  shaping  of  the  bottom  indicates  this,  and  it  ii  J] 
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ent  tliat  a  westward  extension  of  the  reef  most  be  slowly 
b;  place.  It  would  thus  appear  that  the  keys,  at  least  in 
sabstrncture,  are  rather  results  of  the  waste  from  the 
Qt  line  of  reefe  than  an  original  and  anterior  reef  growth, 
orring  with  this  process  is  the  growth  of  coral  as  now  at 
igas,  and  in  such  neads  or  masses  as  can  find  foundation  on 
ind  slopes  of  the  keys. 

e  solidification  of  the  keys  must  be  a  slow  and  later  process, 
Bome  thousands  of  years  hence,  the  sand  masses  of  tne  Tor- 
I  may  assume  an  oolitic  structure  like  that  now  seen  at  Key 
b.  The  calcareous  marl,  wherever  found,  seems  to  be  pre- 
ig  for  solidification,  and  in  a  single  instance  of  hard  marl, 
the  eastern  portion  of  Key  West,  I  observed  what  could 
IT  be  £stncied  to  be  the  circles  of  incipient  oolitic  segregation, 
crystallization  of  the  contained  salt  soon  broke  up  this  ap- 
mce,  and  I  never  again  obtained  it,  though  the  confirmation 
ch  an  observation  of  oolite  ab  ovo  would  have  great  interest, 
nsideration  of  the  vast  masses  of  this  rock  in  the  earth's 
.  That  the  fii^ely  comminuted  white  mud  or  marl  solidifies 
oolite,  on  Key  West,  is  I  think  fully  shown  by  the  fosdl 
i  of  a  peculiar  vegetable  scum  which  forms  in  the  lagoons, 
scum,  as  the  lagoons  dry  up,  forms  a  leathery  sheet,  which  is 
rying  split  into  pieces,  which  roll  up  at  the  edges,  sometimes 
three  or  four  turns.  I  have  found  these  rolls  fossilized  and 
ng  much  like  bones,  but  distinctly  showing  the  spiral  curl- 
n  the  section.  Most  of  the  oolitic  rock  of  Key  West,  on 
lering  its  fractures,  shows  a  series  of  thin  parallel  edges 
iging  perhaps  a  half  inch  apart,  which  being  more  resisting 
•n  the  weathered  fractures  above  the  softer  parts  between. 
3  harder  layers  seem  very  like  fossil  scum  sheets,  but  they 
»nnd  in  stones  much  above  the  present  ponds  or  lagoons 
3  it  is  hard  to  conceive  that  they  are  due  to  this  origin, 
hether  a  calcareous  sand-heap  wholly  above  the  water  can 
fy  into  an  oolite  is  a  question  nard  to  answer;  but  it  is  only 
ich  agency  that  I  can  explain  the  solid  mound,  of  nearly  a 
in  diameter,  which  forms  the  west  part  of  Key  West  and  is 
ly  composed  of  oolite.  The  summit  of  this  mound  is  about 
a  feet  above  high  water,  and  is  believed  to  be  the  highest 
'  on  the  whole  line  of  keys.  The  gale  of  1846  raised  the 
r  to  within  seven  feet  of  the  apex,  and  we  can  readily  con- 
that,  before  the  reef  barrier  protected  it,  a  hurricane  might 
carried  up  sand  to  over  fifteen  feet  above  ordinary  high 

• 

e  oolite,  as  shown  in  the  wells  of  Key  West,  becomes  coarser 
di  and  softer  in  descending.  It  is  so  open  that  the  water 
of  the  wells,  even  in  the  heart  of  the  key,  or  half  a  mile 
the  sea,  fluctuates  with  the  tides,  following  them  at  intervals 
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Ttajia^  aooording  to  position,  but  Areragiog,  as  Dearlynltli 
«sa«rtaiD,  ttbout  three  liours.  The  whole  rocky  mwail 
Weat  is  or  this  oolite,  there  being  on  the  weathered  snffiMl| 
oocBsiooally  ID  the  maas  a  jellowisli-brown  crust,  bard  M 
to  receive  a  polish  and  usually  leas  than  a  quarter  of  l> 
tbiolc  The  granite  fouDdations  of  Fort  Taylor,  located  in 
of  eleven  feet,  or  less,  were  laid  on  rock  which  was  dres*^ 
form  beds,  by  the  use  of  a  diving  bell.  The  Bubmanw  k^ 
thnsexamiue'd  wai3  much  like  the  shore  rock,  except  iV"' 
niateriale  were  coarser,  rather  less  compact  and  more  oret 
Oocaaioaal  shcH  and  coral  brecciated  masses  are  found  oi 
but  sucb  traces  are  quite  rare.  In  removing  the  bescn  ", 
ridge  which  skirted  the  whole  south  shore,  I  found  a  I'* 
stratam,  about  six  inches  thick  and  a  few  rods  long,  co*"t*7 
wholly  of  imperfectly  comminuted  pieces  of  small  bra"*^ 
corals,  averiiging  about  an  inch  long  and  a  third  of  »*\ 
thick.  Otherwise,  this  whole  ridge,  about  ninety  feet  «■•<** 
from  five  to  eio;ht  feet  thick,  above  high  water,  was  coi**P 
wholly  of  sand,  much  of  which  was  somewhat  blacket*** 
regetable  loam  from  the  ridge  scrub  growth.  It  is  obs^** 
that  this  calcareous  sand  is  scarcely  at  all  blown  about  ^^ 
winds.  Once  packed,  it  resists  the  blasts  of  northers  ani 
oanes  so  completely,  that  at  a  few  feet  from  the  reverse 
of  the  beach  ridge,  we  lind  only  marl  and  rook.  It  pn»^ 
marked  contrast  in  this  respect  with  siliceous  beach  sands, 
may,  as  in  Proviucetown,  Cape  Cod,  build  up  bills  a  hu  -- 
feet  high,  or  be  carried  for  miles  into  the  interior.  When  dr^ 
freshly  turned  up,  it  blows  freely,  but  it  seems  never  to  be  nC^ 
by  winds  from  the  place  where  the  sea  deposits  it.  It  is  ob' , 
that  the  sea  is  washing  away  the  rock  along  the  south  si>^ 
Key  West,  while  the  north  mud  slope  is  being  augme^ 
Several  hundred  feet  of  the  original  south  beach  rock  0 
probably  been  cut  away. 

I  am  indebted  to  Mr.  Chas.  Howe,  now  Collector  at  Key  11^ 
for  some  account  of  an  artesian  well,  which  in  1839-40  ne^ 
to  a  total  depth  of  one  hundred  and  thirty  feet,  on  Indian  ti 
about  eighty  miles  northeast  of  Key  Wfsl.  Tf  the  d.-ptl« 
fifteen  feet,  the  rock  was  tnodorately  soft  ami  iimT'i-n.  \i  tl 
began  to  be  unsound,  the  drill  occasionally  going  down  thras 
four  feet  at  once.  At  forty-five  feet,  a  gravel  bed  of  about  five  I 
was  found,  below  which  the  rock  became  harder  and  oontins 
very  solid,  with  a  few  interruptions  of  unsoundness,  to  ninety-c 
feet,  when  another  gravel  bed  of  several  feet  was  struck  wbi 

Sve  much  trouble.  Below  this  the  rock  became  exceedioi 
rd,  and  was  "tinged  with  yellow  specks."  This  continued! 
130  feet,  with  several  interruptions  by  "breaking  through,"! 
drill  once  going  down  five  feet  at  one  jump.    The  water  injeol 
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larent  that  a  westward  extension  of  the  reef  must  be  slowly 
ing  place.  It  would  thus  appear  that  the  keys,  at  least  in 
ir  substructure,  are  rather  results  of  the  waste  from  the 
sent  line  of  reefe  than  an  original -and  anterior  reef  growth, 
icorring  with  this  process  is  the  growth  of  coral  as  now  at 
rtugas,  and  in  such  heads  or  masses  as  can  find  foundation  on 
sand  slopes  of  the  keys. 

rhe  solidification  of  the  keys  roust  be  a  slow  and  later  process, 
I,  some  thousands  of  years  hence,  the  sand  masses  of  the  Tor- 
;as  may  assume  an  oolitic  structure  like  that  now  seen  at  Key 
3st  The  calcareous  marl,  wherever  found,  seems  to  be  pre- 
ing  for  solidification,  and  in  a  single  instance  of  hard  marl, 
m  the  eastern  portion  of  Key  West,  I  observed  what  could 
ily  be  fancied  to  be  the  circles  of  incipnent  oolitic  s^regation. 
e  crystallization  of  the  contained  salt  soon  broke  up  this  ap- 
irance,  and  I  never  again  obtained  it,  though  the  confirmation 
such  an  observation  of  oolite  ab  ova  would  have  great  interest, 
consideration  of  the  vast  masses  of  this  rock  in  the  earth's 
St  That  the  finely  comminuted  white  mud  or  marl  solidifies 
0  oolite,  on  Key  West,  is  I  think  fully  shown  bv  the  fossil 
oes  of  a  peculiar  vegetable  scum  which  forms  in  the  lagoons, 
is  scum,  as  the  lagoons  dry  up,  forms  a  leathery  sheet,  which  is 
drying  split  into  pieces,  which  roll  up  at  the  edges,  sometimes 
h  three  or  four  turns.  I  have  found  these  rolls  fossilized  and 
king  much  like  bones,  but  distinctly  showing  the  spiral  curl- 
;  in  the  section.  Most  of  the  oolitic  rock  of  Key  West,  on 
athering  its  fractures,  shows  a  series  of  thin  parallel  edges 
iraging  perhaps  a  half  inch  apart,  which  being  more  resisting 
5  on  the  weathered  fractures  above  the  softer  parts  between, 
ese  harder  layers  seem  very  like  fossil  scum  sheets,  but  they 
found  in  stones  much  above  the  present  ponds  or  lagoons 
ere  it  is  hard  to  conceive  that  they  are  due  to  this  origin. 
iVhether  a  calcareous  sand-heap  wholly  above  the  water  can 
idify  into  an  oolite  is  a  question  hard  to  answer;  but  it  is  only 
such  agency  that  I  can  explain  the  solid  mound,  of  nearly  a 
e  in  diameter,  which  forms  the  west  part  of  Key  West  and  is 
oily  composed  of  oolite.  The  summit  of  this  mound  is  about 
Ben  feet  above  high  water,  and  is  believed  to  be  the  highest 
nt  on  the  whole  line  of  keys.  The  gale  of  1846  raised  the 
ter  to  within  seven  feet  of  the  apex,  and  we  can  readily  con- 
^e  that,  before  the  reef  barrier  protected  it,  a  hurricane  might 
re  carried  up  sand  to  over  fifteen  feet  above  ordinary  high 
ter. 

?he  oolite,  as  shown  in  the  wells  of  Key  West,  becomes  coarser 
ined  and  softer  in  descending.  It  is  so  open  that  the  water 
3l  of  the  wells,  even  in  the  heart  of  the  key,  or  half  a  mile 
n  the  sea,  fluctuates  with  the  tides,  following  them  at  intervals 
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report  the  same  imprearioo.   Doriog  the  growth  of  two  booM 
and  forty  miles  of  keys  there  has  been  then  no  observable  chi 
of  level.     There  is  a  dead  fringiDg  reef  forming  the  Poa^ 
west  anele  of  the  entrance  to  Havana,  which  seems  to  ban' 
elevated  some  six  feet,  and  this  is  the  onlj  case  of  recent 
tion  in  this  vicinity  with  which  I  am  acquainted. 

Prof.  Tuomey  and  Prof  Agassiz  fully  identify  the  foi 
at  Fort  Dallas  with  the  rocks  of  the  keys.    The  former 
the  descent  from  the  Glades  along  the  Miami  river  to  tide 
at  six*  to  eight  feet,  and  estimates  the  height  of  the  ridge  vl 
cut  by  the  Miami  at  twenty  to  thirtv  feet    Prof  Agassis 
timates  the  highest  shore  bluff  in  this  vicinity  as  not 
thirteen  feet    The  siliceous  sand  which  caps  the  beach 
arouud  to  Cape  Sable  was  probably  transported  by  the 
down  the  east  coast    There  seems  ample  reason  tosoppose 
the  crescent  from  Cape  Sable,  through  the  Mangrove  swamp 
Huntinc  Grounds  to  Fort  Dallas,  aud  thence  north  along 
coast  ridge,  is  an  older  reef  curve,  and  that  the  Everglades 
Lake  Okeechobee  were  the  interior  flats,  analogous  to  isj 
cayne  Bay,  Barnes  Sound  and  the  Bay  of  Florida. 

The  Everglades,  which  cover  about  four  thoasand 
miles,  have  a  substratum  of  coralline  limestone  of  very 
and  irregular  surface,  which  is  covered  by  sand,  siliceous  io 
at  least,  and  soft  mud  from  three  to  ten  feet  deep,  which  co** 
all  but  a  few  points  of  the  limestone  and  is  overgrown  with  n» 
saw  grass.    Ihe  water  overlying  this  mud  is  about  throe  W 
deep  in  dry  seasons,  and  rises  after  rains  from  two  to  three  W 
Lake  Okeechobee  is  but  a  deeper  extension  of  the  EverglwJ 
its  depth  averaging  about  twelve  feet,  and  its  area  being iW 
twelve  hundred  square  miles     The  slight  elevation  of  the  B**^ 
glade  region  increases  gradually  to  the  north,  and  the  Kisi**^ 
river,  which  empties  into  the  north  margin  of  Lake  Okcechctot 
has  a  southerly  course  of  near  a  hundred  miles,  with  a  currcnl* 
half  a  mile  to  three  miles.    There  is  thus  a  very  gentle  Tii^ 
throughout  the  peninsula,  and  in  the  general  slope  sweeping^ 
north  margin  of  the  Gulf  and  South  Atlantic. 

The  existence  of  abundant  fossil  corals  in  the  Tertiary  to 
stone  strata  of  two  hundred  to  three  hundred  feet  thick,  spreii 
ing  from  the  Mississippi  river  around  to  Cape  Fear  river  i 
North  Carolina,  indicates  an  ancient  coral  origin.*  Prof.  Tuoiw 
was  led  by  these  evidences  to  a  special  examination  of  the  Fl( 
ida  Reef,  from  which  he  concluded  that  a  continuous  process 

•  A»iistAiit  F.  H.  GeriJes,  U.  S.  Coast  Survey,  found  the  $%urface  of  the  water 
the  Everglndes  to  be  6  ft.  2^  inches  above   low  water-mark  at   Fort  Dallas: 
Coast  Survey  Ri^port  for  1849,  p.  47. 

•  There  are  c<»ral8  in  the  Tertiary  of  the  coast,  but  no  continuous  reefndt, 
believe,  warrantinj^  the  ab<»ve  remark.  The  many  muddy  streams  have  been  in 
way  of  Uie  extensive  formation  of  coral  reefs;  on  these  coasts,  even  wheo,  as  io 
Tertiary,  the  temperature  of  th«  ocean  favored  it.— Em. 
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o  clear  the  hole  brought  up  pieces  the  size  of  pigeons'  eggs,  but 
infortunatelj  the  specimens  are  now  lost.  I  suppose,  from  Mr« 
Bbwe's  verbal  account,  that  a,ll  this  rock  was  purely  calcareous, 
ind  that  the  very  hard  variety,  which  was  taken  to  be  €[uartz^ 
iras  a  compact  limestone,  such  as  Dana  frequently  found  in  the 
Pacific  coral  formations.  The  unsoundness  would  seem  to  be 
lue  to  the  interrupted  nature  of  coral  beds,  whether  in  situ  or 
brmed  of  coral  boulders  and  sand. 

In  general,  the  actual  structure  of  the  reef  seems  to  result 
oainly  from  three  grand  activities : — 1st,  the  ceaseless  and  per* 
istent  growth  of  coral  animals  and  shells  on  every  appropriate 
ite,  within  their  proper  range  of  depth,  temperature  and  water- 
supply,  which  growth,  by  secretion,  separates  the  carbonate  of 
ime  from  the  mass  of  the  ocean  and  gulf  water ;  2d,  the  un* 
iring  action  of  the  winds,  tides  and  currents  (aided  by  boring 
ihells),  in  breaking  up,  triturating,  transporting  and  depositing 
lie  calcareous  products  of  the  zoological  processes;  8d,  solidi- 
ication  by  time,  pressure,  segregation  and  possibly  by  chemical 
ransfonnation.  It  is  a  complex  problem  to  trace  the  precise 
>peration  of  these  agencies,  as  now  at  work,  and  from  the 
present  to  pass  back  over  the  past  until  that  time  when  the 
Florida  Bank  did  not  exist,  and  when  the  shore  firom  Cape  Sable 
o  Fort  Dallas  was  the  open  ocean-front  of  South  Florida.  It 
leems  however  not  too  audacious  to  say  that  the  agencies  now 
It  work  present  a  general  type  of  operation  which  requires  but 
mlimited  time  to  realize  results  no  less  than  the  formation,  not 
>nly  of  the  line  of  keys  and  reefs,  but  of  the  immense  substruc* 
nre  which  rises  from  the  great  original  plane  of  the  gulf  bed. 
This  plane  along  the  Cuban  coast  was  over  eight  hundred  fath- 
>m8  aeep,  and  it  could  hardly  have  been  less  than  three  hundred 
athoms  under  the  present  Tortugas  group. 

The  evidence  that  South  Florida  and  the  base  of  the  Bank 
aave  recently  undergone  neither  elevation  nor  depression,  to  any 
x>nsiderable  extent,  is  quite  convincing.  There  is  a  remarkable 
x>incidence  of  general  level  along  the  crescenC  of  keys,  and  no 
•eliable  evidence  of  vertical  movement  is  found  on  any  of  them. 
Prof.  Tuomey  fancied  he  saw  evidence  of  elevation  through  sev- 
jnU  feet  at  Key  Vaccas.*  Believing  that  he  had  mistaken  bould- 
ers for  masses  in  situ,  I  inquired  of  Assistant  Hilgard,  whose  ob- 
lervations  on  the  keys  during  his  surveying  labors  have  been 
extensive,  and  he  replied  that  he  has  "  never  seen  any  coral 
jeds  raised  in  situ  above  the  water.  He  paid  some  attention  to 
ihe  subject,  and  remembers  those  at  Key  Vaccos  particularly, 
vhere  he  satisfied  himself  by  using  a  crowbar  that  they  were 
)oulders  bedded  in  sand."     Prof.  Agassiz  and  Prof.  LeConte 

*  This  Journal,  1861,  toI.  ii.p.  890. 
AX.  Jour.  Sci.— Second  Ssbibs,  Vol.  XXXV,  Na  101— Mabobu  MH 
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report  the  same  impression.  During  the  growth  of  two  handnd 
and  forty  miles  of  keys  there  has  been  then  no  observable  change 
of  level.  There  is  a  dead  fringing  reef  forming  the  Pantft,or 
west  angle  of  the  entrance  to  Havana,  which  seems  to  have  been 
elevated  some  six  feet,  and  this  is  the  only  case  of  recent  elefi- 
tion  in  this  vicinity  with  which  I  am  acquainted. 

Prof.  Tuomey  and  Prof  Agassiz  fully  identify  the  formationi 
at  Fort  Dallas  with  the  rocks  of  the  keys.  The  former  repom 
the  descent  from  the  Glades  along  the  Miami  river  to  tide  water 
at  six*  to  eight  feet,  and  estimates  the  height  of  the  ridge  where 
cut  by  the  Miami  at  twenty  to  thirty  feet  Prof.  Agassiz  es- 
timates the  highest  shore  bluff  in  this  vicinity  as  not  abore 
thirteen  feet.  The  siliceous  sand  which  caps  the  beach  ri^ 
around  to  Cape  Sable  was  probably  transported  by  the  waves 
down  the  east  coast  There  seems  ample  reason  to  suppose  that 
the  crescent  from  Gape  Sable,  through  the  Mangrove  swamp  and 
Huntins  Grounds  to  Fort  Dallas,  and  thence  north  along  ths 
coast  ridge,  is  an  older  reef  curve,  and  that  the  Everglades  tnd 
Lake  Okeechobee  were  the  interior  flats,  analogous  to  Key  Bii- 
cayne  Bay,  Barnes  Sound  and  the  Bay  of  Florida. 

The  Everglades,  which  cover  about  four  thousand  sqain 
miles,  have  a  substratum  of  coralline  limestone  of  very  rongk 
and  irregular  surface,  which  is  covered  by  sand,  siliceous  in  put 
at  least,  and  soft  mud  from  three  to  ten  feet  deep,  which  coven 
all  but  a  few  points  of  the  limestone  and  is  overgrown  with  rank 
saw  grass.  Ihe  water  overlying  this  mud  is  about  three  feel 
deep  in  dry  seasons,  and  rises  after  rains  from  two  to  three  feet 
Lake  Okeechobee  is  but  a  deeper  extension  of  the  EverglaiH 
its  depth  averaging  about  twelve  feet,  and  its  area  being  nearij 
twelve  hundred  square  miles  The  slight  elevation  of  the  Ever 
glade  region  increases  gradually  to  the  north,  and  the  Kissimee 
river,  which  empties  into  the  north  margin  of  Lake  Okeechobee^* 
has  a  southerly  course  of  near  a  hundred  miles,  with  a  current  rf 
half  a  mile  to  three  miles.  There  is  thus  a  very  gentle  rise 
throughout  the  peninsula,  and  in  the  general  slope  sweeping  the 
north  margin  or  the  Gulf  and  South  Atlantic. 

The  existence  of  abundant  fossil  corals  in  the  Tertiary  lime- 
stone strata  of  two  hundred  to  three  hundred  feet  thick,  spread- 
ing from  the  Mississippi  river  around  to  Cape  Fear  river  in 
North  Carolina,  indicates  an  ancient  coral  origin.*  Prof.  Tuomey 
was  led  by  these  evidences  to  a  special  examination  of  the  FI(H^ 
ida  Reef,  from  which  he  concluded  that  a  continuous  process  rf 

•  Aft»istAiit  F.  U.  Gerdefl,  U.  S.  Coast  Survey,  found  tlie  surface  of  the  water  ■ 
the  Everglades  to  be  6  ft.  2^  iiichf^s  above  low  water-mark  at  Fort  Dallas:  M 
Coast  Surrey  Report  for  1849.  p.  47. 

•  There  are  Ciirals  in  the  Tertiary  of  the  coast,  but  no  continuous  reefn»ck.ti 
believe,  warrantini;  tlto  ab<ive  remark.  The  many  muddy  streams  have  been  ifltto 
way  of  the  extensive  formation  of  coral  reef:>  on  these  coasts,  ereo  when,  alio  Al 
Tertiary,  the  temperature  of  the  ocean  favored  it.— Eoa. 
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e  hole  brought  op  pieces  the  size  of  pigeooB'  eggs,  bat 
telj  the  specimens  are  now  lost  I  supposei  firom  Mr. 
^rbal  account,  that  nfl,  this  rock  was  purely  calcareocuiy 
the  very  hard  variety,  which  was  taken  to  be  c[uart% 
ipact  limestone,  such  as  Dana  frequently  found  in  the 
ral  formations.  The  unsoundness  would  seem  to  be 
e  interrupted  nature  of  coral  beds,  whether  in  eUu  or 

coral  boulders  and  sand. 

iral,  the  actual  structure  of  the  reef  seems  to  result 
)m  three  grand  activities : — 1st,  the  ceaseless  and  per* 
»wth  of  coral  animals  and  shells  on  every  appropriate 
n  their  proper  range  of  depth,  temperature  and  water* 
hich  growtn,  by  secretion,  separates  the  carbonate  of 

the  mass  of  the  ocean  and  gulf  water:  2d,  the  an« 
ion  of  the  winds,  tides  and  currents  (aided  by  boring 
breaking  up,  triturating,  transporting  and  deponting 
eous  products  of  the  zoological  processes;  8d.  solidir 
f  time,  pressure,  segregation  and  possibly  by  chemioal 
ition.    It  is  a  complex  problem  to  trace  the  precise 

of  these  agencies,  as  now  at  work,  and  from  Uie 
)  pass  back  over  the  past  until  that  time  when  the 
ank  did  not  exist,  and  when  the  shore  £rom  CSape  Sable 
>allas  was  the  open  ocean-front  of  South  Florida.  It 
iTcver  not  too  audacious  to  say  that  the  agencies  now 
resent  a  general  type  of  operation  which  requires  but 

time  to  realize  results  no  less  than  the  formation,  not 
e  line  of  keys  and  ree&,  but  of  the  immense  substruo* 
b  rises  from  the  great  original  plane  of  the  gulf  bed. 
e  along  the  Cuban  coast  was  over  eight  hundred  fitth* 

and  it  could  hardly  have  been  less  than  three  hundred 
nder  the  present  Tortugas  group, 
idence  that  South  Florida  and  the  base  of  the  Bank 
ntly  undergone  neither  elevation  nor  depression,  to  any 
die  extent,  is  quite  convincing.  There  is  a  remarkable 
26  of  general  level  along  the  crescent  of  keys,  and  no 
^idence  of  vertical  movement  is  found  on  any  of  them, 
mey  fancied  he  saw  evidence  of  elevation  through  sev- 
t  Key  Yoccas.^  Believing  that  be  had  mistaken  bould- 
isses  in  situ,  I  inquired  of  Assistant  Hilgard,  whose  ob« 
i  on  the  keys  during  his  surveying  labors  have  beeo 
,  and  he  replied  that  he  has  "  never  seen  any  coral 
d  in  situ  above  the  water.  He  paid  some  attention  to 
3t,  and  remembers  those  at  Key  Vaccas  particularly, 

satisfied  himself  by  using  a  crowbar  that  they  were 
bedded  in  sand."     Prof.  Agassiz  and  Pro£  LeConte 

^  This  Journal,  1851,  toI.  ii,p.  890. 
Sci.— Second  Sbbies,  Vol.  XXXV»  Na  101-*Mamb»  iBML 
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fare  suppose,  tbat  a  satis&otory  explanationof  tlie  growt 
Pacifio  ooral  islands  demands  yertical  morements  nnli 
exhibited  in  the  West  Indies. 

If  the  views  now  presented  are  correct;  the  chronology 
reef  becomes  stnpendoos.     The  most  rapid  instance  c 

frowth  which  I  round  on  the  breakwater  and  fbunda 
'ort  Taylor  was  a  Meandrina  of  about  six  inches  radius 
was  produced  within  twelve  years,  or  the  rate  was  a  hi 
per  annum.  Numerous  specimens  derived  from  stones 
whose  dates  of  immersion  were  known,  and  whose  surfSu 
so  rapidly  coated  by  vegetation  and  corallines  that  we  ca 
assume  the  coral  colonies  to  have  been  planted  soon  ai 
mersion,  all  indicate  for  the  vicinity  of  Fort  Taylor  a 
rate  of  growth  less  than  the  above.  There  is  no  obvioos 
why  this  rate  should  not  be  identical  with  that  on  i 
proper,  as  the  tidal  currents  supply  ample  moving  water, 
temperature  is  much  the  same. 

Bearing  in  mind  that  the  livin?  reef  belt  hardly  av 
mile  in  width,  and  that  this  is  much  interrupted,  while  tl 
part  of  the  Bank  averages  between  fifteen  and  tweni 
broad,  and  that  this  is  but  a  small  part  of  the  breadth  of 
of  this  bank,  on  the  original  bottom,  aside  from  the  m 
sand  contributed  to  the  Buy  of  Florida,  we  are  overw 
with  the  immense  demand  for  time.  We  ought  not  to 
less  than  three  hundred  fathoms  of  detritus  built  up  on  t 
age.     Moreover,  much  of  this  calcareous  material  is  1 

tion  And  force  of  the  currentit.  Thew  tidal  currcata  often  have  {^reat  stn 
are  much  modifieil  and  increased  in  force  at  certain  places,  or  diminished 
by  the  position  of  the  reef  with  reference  to  the  land.  Sveepini;  on,  the 
the  coral  debrii  from  some  rejj^ns  to  otht^rs  distant ;  and  again  they  X 
only  the  shore  detritus,  and  distribute  it  It  is  thus  seen  that  the  same  r 
differ  widely  in  its  adjacent  parts.— may  seemin^^ly  afford  evidence  in  one 
there  u  no  ooral  near,  and  m  another  no  basaltic  land,  although  either  i 
fbw  rods,  or  even  close  along  side.  The  extent  of  tlie  land  in  proport 
reef  will  have  an  obvious  effeist  upon  the  chantcter  of  Uie  cliannei  or  la^ 
■itions.  When  the  island  stands,  hke  Bacon's  isles  (Feejees),  as  a  mere  pu 
in  a  wide  sea  enclosed  by  a  distant  barrier,  the  streams  of  the  land  are 
their  detritus  quite  limited  in  amount.  In  such  a  case,  the  reef  and  t)i 
patches  scattered  over  the  lagoon,  are  the  sources  of  nearly  all  the  matei 
accumulated  upon  the  bottom." 

Again,  p.  57:  "The  reef-rock,  wherever  broken,  shows  a  detritus  or 
Again,  p.  121  (this  Journal,  xiii,  40),— treating  of  the  precautions  nece« 
termine  c<»rrectly  the  rate  of  growth  of  reefs,  he  observes:  "It  is  also  ne 
examine  into  whatever  has  Ruy  bearing  upon  the  marine  or  tidal  cnrrc 
region — their  strength,  velocity,' direction,  where  they  eddy,  and  where  n<» 
they  flow  over  reefs  that  may  afford  debri^  or  not.  All  the  debris  of  one 
may  sometimes  be  swept  away  by  currents  to  contribute  to  other  patch* 
one  will  enlarge  at  the  expense  of  others;  or.  currents  may  carry  the  de 
the  clinnnels  or  deeper  waters  around  a  coral  patcli,  and  leave  little  to  aid 
tation  itself  in  its  increase  and  consolidation  " 

Again,  when  explaining  the  origin  of  the  hard  compact  limestone.  < 
rarely  a  fossil,  which  constitutes  so  large  a  proportiou  of  the  reef-rod^ 
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>wth  througli  geologic  ages  may  have  produced  this  im* 
>ral  limestone  area.  He  agrees  with  Mr.  Conrad  in  call- 
Tampa  limestone  Tertiary.  In  all  this  space  of  limestone 
lere  is  no  point  whose  altitude  approaches  to  equality 
depth  of  near  a  mile,  found  off  the  Cuban  coast  The 
lew  of  this  subject  leaves  a  strong  impression  that  no 
anges  of  level  have  occurred  during  the  period  of  forma* 
t  only  of  the  present  crescent  of  reef  and  keys,  and  the 
ble  and  Fort  Dallas  crescent,  but  even  in  the  more  an* 
*al  period,  which  produced  the  North  Peninsula  and  the 
nestones  of  the  great  Gulf  and  Atlantic  slope, 
matory  evidence  is  found  in  the  Bahama,  Salt  key,  Cuba 
atan  reefs,  which  have  attained  great  expansion  with  but 
idence  of  disturbance.  There  are  no  indications  of  atoll 
n  by  sinking;  but  Darwin  (Appendix,  p.  186)  appeals 
elevation,  and  meets  the  fact  of  the  singular  coinciaence 

over  many  disconnected  banks  of  great  area  in  the 
dies,  by  supposing  that  the  elevated  masses  of  the  banks 
iformly  washed  away  by  the  sea  during  their  elevation, 
ident  that  the  remarkable  evenness  of  soundings  over 
inks  is  a  measure  of  the  depth  to  which  the  destroying 
f  the  waves  extends  in  their  several  localities.  The 
js  accumulations  on  the  Florida  side  of  the  Oulf  Stream 

quite  rational  to  suppose  that  Salt  Key  Bank,  for  in^ 
fnay  have  resulted  from  a  single  nucleal  peak,  now  worn 
'  tlie  sea,  which  has  afforded  a  basis  ibr  the  growth  of  a 

reef  and  for  a  wasting  action  by  the  waves,  whence  an 

expansion  may  have  resulted,  which,  in  the  course  of 
3  accumulated  the  larger  portion  of  the  great  truncated 
)w  rising  from  near  four  hundred  fathoms.  To  what 
he  type  of  action  which  I  have  supposed  instrumental 
icing  tne  Florida  Bank  may  be  applied  in  the  explanation 
•  cases  of  coral  reef,  I  am  not  qualified  to  decide.  It  can 
)e  supposed  that  such  acute  and  philosophical  minds  as 
s  and  Dana's  would  fail  to  perceive  and  give  proper 
to  this  familiar  action  of  attrition,  transportation,  and 
on/   Dana  is  very  explicit  in  stating  it,  ana  I  must  there- 

certninly  linrHly  to  be  Bupposed,  that  Darwin  or  Dnna  should  have  orer- 
!  effects  of  "attrition,  tnin<>)M>rtntion,  and  deposition '**—cau9eii  arting  alike 
ie  material  subjected  Ut  them  be  coral  and  lUielU.  or  granite  and  santistofie. 
in  his  Report  on  C<iral  Reefs  Mid  Islands,  in  fact,  attrihutett  tKe  formatioD 
.'frock,  or  the  great  ma«M  of  the  reef,  to  tlie  ccvi^olidation  of  tlie  coral 
de  by  the  triturating  tvavef>  and  <li>tribuled  by  \he  waves  and  currents. 
41.  42,  57.  6*2,  \(\6  to  109. 1 15.  J 21.  149.  (or  in  this  Journal.  [2]  xi.  8tf6, 
52.  86.  830  to  584 ;  xiii.  85,  40 ;  xiv.  78,  7^.  85.)  where  the  effecU  of  the 
;  waves  and  distributing  currenU  are  part^cvilarly  described,  eveD  to  the 
of  coral  mud  in  the  sliallow  waters  amtrng  the  reefs, 
ig  of  Urn  effects  of  the  currents  among  the  Feejee  Inlands  he  remark*,  p. 
uumal.  [2]  xi,  8£7) :  "  When  the  materials  from  liotb  sources,  the  »bore  and 
re  roingle<l,  the  proportion  will  necessarily  depend  on  tV\e  pTf\v.\u\V(^  U^ 
B  of  streams,  the  breadth  of  the  iaoer  waters  or  channeVs,  tiivd  >^  ^mN 
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violent,  and  tbev  are  conatAntiy  giving  wnj  before  the  Hssanllstf 
the  wares  and  the  corrosions  of  ibe  numerous  and  active  boring 
BhelU.  A  coral  maas  once  broken  loose  undergoes  active  arm- 
tioQ  and  disintegration  into  calcareous  sand  of  varying  fihenen 
Thii  sand,  and  tbe  accompanying  detritus  of  shells  and  echino- 
denns,  wbicb  abound  intermixed  with  tbe  living  oomi,  arebf 
degrees  borne  on  by  tbe  waves  towards  the  south  beaches  of  tot 
keys,  where  some  of  the  sand  is  thrown  up  on  the  slope  of  tbs 
beach  ridge.  A  coral  mass  or  shell  once  cast  loose  is  killed,  nnd 
is  henceforth  untiringly  triturated  by  the  waves,  until  it  esc^ 
their  action,  or  is  reduced  to  impalpable  powder.  Every  agitt 
lion  of  tbe  sand  by  tbe  waves  pulverizes  it  yet  further,  and 
brinn  it  nearer  to  the  consistency  of  tbe  white  mud  wbicb  » 
largely  prevails  on  tbe  Bank  towards  its  northern  side.  Tfatre 
ia  thus  constant  coral  and  shell  growth  and  as  constant  disinlfr 
gration  in  progress.  All  this  action  however  takes  place  in  the 
umited  range  of  depth  of  less  than  100  feet,  within  which  only 
can  tbe  reef  building  corals  grow.  To  account  for  the  vast  un- 
derlying mass,  between  this  limit  of  depth  and  the  deep  ori^ntl 
sea  noor,  is  a  problem  hitherto  unsolved  And  one  which  I  hope 
to  elucidnte. 

The  tidal  currents  set  strongly  across  the  reef  and  throDgh 
the  channels  between  the  keys,  tbe  flood  running  to  tbe  north 
and  the  ebb  to  the  south  side  of  the  key  crescent.  When  sloraa 
occur,  the  agitation  of  the  waves  extends  to  the  bottom,  over  ibe 
shallower  portions  of  the  grand  Bank,  and  stirs  up  the  sand  vj* 
leotly.  This  caiLses  the  water  to  take  up  and  maintain  in  n» 
chaoioal  suspension  such  finely  comminuted  particles  as  bin 
too  little  sinking  force  rapidly  to  reach  tbe  bottom  again.  The 
■  finer  the  particles  the  longer  will  they  remain  suspended,  and 
the  very  coarse  grains  will  hardly  be  lifted  from  the  boUonL 
Between  the  coarsest  and  fmest  are  graius  of  all  intermedi&U 
sizes,  and  whether  they  will  be  suspended  or  not  depends  on  tiie 
violence  of  the  storm,  and  their  interval  of  suspension  varia 
with  their  size  and  tbe  violence  of  the  waves.  It  results  that,  in 
all  storms  of  much  violence,  the  water  over  tbe  Florida  Bank 
becomes  white  with  the  bottom  deposits.  In  long,  severe  north- 
ers or  gales,  the  water  becomes  nlmost  milk-white  across  ib( 
whole  Bank,  This  "white  water"  is  a  familiar  appearance,  and 
ia  one  of  the  sure  signs  of  proximity  to  the  reef.  As  stonnJ 
subside,  the  white  sand  and  mud  are  gradually  thrown  dowi, 
and  the  water  clears,  afier  a  day  or  two,  to  its  peculiarly  delicaU 
transparency. 

During  the  "  white  water"  periods,  the  flood  tidal  currents  sft 
the  white  water  over  the  north  side  of  the  Bank  into  tbe  Bay 
of  Florida,  where,  by  reason  of  the  greater  depth,  the  process  of 
deposition  goes  on ;  and  thus  the  floor  of  this  bay  haa  beconW 
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covered  with  white  mud^  and  has  becD  brought  up  with  a  singu- 
lar evenness  to  the  prevailing  depths.  The  portion  of  the  Bank 
north  of  the  keys  is  mainly  composed  of  this  fine  mud,  and  tlie 
north  shores  of  the  keys  have  long  shallow  mud  8lof)es,  some 
portions  of  which  seem  to  be  solidifying.  The  ebb  tide  carries 
the  white  water  out  towards  the  Gulf  Stream,  and  it  is  recogni- 
sed at  times  many  miles  outside  the  reef.  Abreast  the  Tortugas, 
it  is  ^metimes  encountered  over  thirty  miles  out.  The  eudy 
eoanter-current,  setting  piThaps  two  knots  per  hour,  transports 
this  white  water  and  its  suspended  detritus  to  the  westward  into 
deepening  water,  where  it  has  opportunity  to  settle  as  it  goes, 
and  finally  reaches  bottom  some  miles  west  of  its  point  of  for- 
mation. Once  on  the  bottom,  in  deep  water,  below  the  action 
of  the  waves,  nothing  can  remove  it.  Thus  we  have,  in  actual 
operation,  a  perfect  mechanism  for  triturating  the  coral  and  shell 

S*owths,  ana  for  transporting  the  comminuted  products,  by  wave 
sturbance,  tidal  currents  and  the  eddy  currents,  to  the  deep 
water  farther  west.  These  agencies  being  all  unquestionably  real 
and  now  active,  I  find  no  reason  to  doubt  that  they  have  been 
the  secular  causes  at  work  extending  the  Florida  Bank  by  its 
western  extremity. 

A  careful  examination  of  the  bottoms,  as  shown  on  the  several 
Coast  Survey  charts  of  the  reef,  affords  signal  confirmation  of 
this  view.    The  indications  of  white  mud,  white  sand,  coral 
tnd  broken  shells,  over  all  the  south  frontage  of  the  reef,  half- 
way to  Cuba,  to  the  west  around  Tortugns  and  Tortugas  Bank, 
and  over  the  entire  long  slope  by  which  the  west  end  of  the 
Florida  Bank  runs  down  into  depths  of  one  hundred  fathoms, 
tnd  of  four  hundred  and  sixty  to  the  southwest,  as  also  the  bot- 
toms over  the  Bay  of  Florida,  and  westward  to  the  hundred 
&thom  curve,  are  all  consistently  indicative  that  the  material  of 
the  bottom  thus  brought  to  light  was  originally  organic,  and  has 
been  worn  down  and  transported  to  its  present  bed  by  some 
agencies  like  those  I  have  described.    The  entire  lack  of  any 
bottoms  in  the  slightest  degree  tinctured  with  Mississippi  mud 
is  a  perfect  refutation  of  the  view  presented  by  Prof.  Jos.  Le- 
Conte/  that  the  substructure  of  the  reef,  up  to  the  depth  where 
coral  growth  can  begin,  is  a  result  of  the  deposition  of  Missis- 
nppi  sediment  carried  across  the  Gulf  by  the  Gulf  current.     I 
venture  the  assertion  that  these  bottoms  are  inconsistent  with 
any  view  which  does  not  derive  them  from  the  living  coral,  to 
the  east  of  their  present  localities.    Should  it  be  said  that  these 
bottoms  only  indicate  the  mere  surface  character  of  the  sea-bed, 
it  may  be  replied  that  the  great  mass  of  the  Bank  substructure, 
shooting  out  to  the  west  into  the  Gulf,  and  rising  above  the  Gulf 
bottom  on  both  sides,  as  is  amply  shown  by  the  10,  20  and  100 

*  This  Jouraal,  1857,  toL  zxiii,  p.  46. 
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fathom  curves  around  the  west  end  of  the  Bank,  is  unmistab: 
ably  a  special  formation  subsequent  to  the  general  shaping  d 
the  Gulr  bed.  The  actual  causes  now  at  work  in  prodociog 
coral  and  shell  material,  and  in  grinding  and  transporting  it, 
must  necessarily  result  in  a  building  up  from  the  bottom  along 
the  line  of  the  eddy  current  to  the  westward. 

Combine  with  this  the  fact  that  the  most  effective  winds  and 
waves,  both  of  trade  and  hurricane  origin,  come  in  up^p  tlM 
reef  from  the  S.E.,  and  must  therefore  help  to  transport  detri- 
tus to  the  westward  and  northwest.  Moreover,  the  heavy  waves 
which  wear  the  front  face  of  the  reef  must  work  some  of  ibe 
detritus  down  along  the  south  slope,  and  must  thus  aid  in  form- 
ing the  actual  double  slope  in  which  the  bottom  expands  to- 
wards the  Cuban  cliff  coast.  It  is  unlikely  that  the  wave  ac- 
tions extend  with  appreciable  effect  below  from  fifty  to  a  hun- 
dred feet,  and  detritus  once  placed  below  their  extreme  rang) 
becomes  permanently  fixed.  It  is  to  be  observed  that  the  veiy 
zone  of  coral  growth  is  that  of  wave  agitation,  and  that  this 
must  prevent  the  lodgment  of  sand  and  mud  on  the  growing 
coral,  as,  after  storms,  the  swell  will  always  last  here  until  the 
waters  are  cleared  of  white  mud.  This  may  perhaps  be  quite 
as  effective  a  cause  as  increased  pressure,  in  limiting  the  depth  of 
coral  growth  to  about  the  same  range  as  that  of  wave  actions. 

A  careful  consideration  of  such  facts  as  are  now  ascertained 
leads  me  to  the  supposition  that  the  growth  of  the  line  of  kew 
and  the  line  of  reefs  is  simultaneous  by  their  western  extremi- 
ties. The  reef  now  ends  opposite  the  Marquesas,  while  the 
Quicksands,  Rebecca  and  Isaac  Shoals,  the  Tortugas  keys  and 
the  Tortugas  Bank  indicate  the  extension  of  the  line  of  keys 
beyond  the  line  of  reefs  to  the  west.  It  is  remarkable  that  the 
Tortugas  keys  are  entirely  without  the  solidification  so  promi- 
nent at  Key  West.  Fort  Jefferson,  resting  wholly  on  sand 
foundations,  has  settled  in  all  its  circuit,  and  in  some  portions 
it  has  gone  down  nearly  a  foot,  showing  that  a  deep  sand  bed 
has  yielded  thus  much  to  compression. 

In  the  sheltered  waters  among  these  keys,  there  is  an  active 
growth  of  branching  corals,  &c.,  on  sand  foundations,  which  are 
torn  up  by  storms  and  tossed  on  the  beaches  by  the  waves,  to 
such  an  extent  as  to  afford  the  vast  mass  of  concrete  materials 
used  in  the  masonry  of  Fort  Jefferson.  There  are  however  no 
extended  rock  masses,  and  the  great  vitality  of  the  corals  is 
shown  in  an  active  renewal  of  growth  on  dead  coral  sprigs.  B 
is  my  impression  that  the  mass  of  materials  forming  Tortugas 
keys  ana  banks  has  been  transported  westward  by  the  eddj 
current,  and  north  and  northwest  by  the  south  and  southeast 
storms  and  hurricane  waves,  from  the  reef  abreast  and  east  of 
Marquesas.     The  shaping  of  the  bottom  indicates  this,  and  it  is 
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)parent  that  a  westward  extension  of  the  reef  must  be  slowly 
king  place.  It  would  thus  appear  that  the  keys,  at  least  in 
eir  substructure,  are  rather  results  of  the  waste  from  the 
"esent  line  of  reefe  than  an  original  and  anterior  reef  growth, 
incurring  with  this  process  is  the  growth  of  coral  as  now  at 
^rtugas,  and  in  such  beads  or  masses  as  can  find  foundation  on 
e  sand  slopes  of  the  keys. 

The  solidification  of  the  keys  must  be  a  slow  and  later  process, 
id,  some  thousands  of  years  hence,  the  sand  masses  of  the  Ter- 
ras may  assume  an  oolitic  structure  like  that  now  seen  at  Key 
rest  The  calcareous  marl,  wherever  found,  seems  to  be  pre- 
iring  for  solidification,  and  in  a  single  instance  of  hard  marl, 
om  the  eastern  portion  of  Key  West,  I  observed  what  could 
isily  be  fancied  to  be  the  circles  of  incipient  oolitic  segregation, 
he  crystallization  of  the  contained  salt  soon  broke  up  this  ap- 
^rance,  and  I  never  again  obtained  it,  though  the  confirmation 
"  such  an  observation  of  oolite  ab  ova  would  have  great  interest, 
consideration  of  the  vast  masses  of  this  rock  in  the  earth's 
ust.  That  the  finely  comminuted  white  mud  or  marl  solidifies 
ito  oolite,  on  Key  West,  is  I  think  fully  shown  by  the  fossil 
aces  of  a  peculiar  vegetable  scum  which  forms  in  the  lagoons, 
his  scum^  as  the  lagoons  dry  up,  forms  a  leathery  sheet,  which  is 
J  drying  split  into  pieces,  which  roll  up  at  the  edges,  sometimes 
ith  three  or  four  turns.  I  have  found  these  rolls  fossilized  and 
oking  much  like  bones,  but  distinctly  showing  the  spiral  curl- 
ig  in  the  section.  Most  of  the  oolitic  rock  of  Key  West,  on 
gathering  its  firactures,  shows  a  series  of  thin  parallel  edges 
''eraging  perhaps  a  half  inch  apart,  which  being  more  resisting 
ie  on  the  weathered  fractures  above  the  softer  parts  between. 
bese  harder  layers  seem  very  like  fossil  scum  sheets,  but  they 
e  found  in  stones  much  above  the  present  ponds  or  lagoons 
here  it  is  hard  to  conceive  that  they  are  due  to  this  origin. 
Whether  a  calcareous  sand-heap  wholly  above  the  water  can 
lidify  into  an  oolite  is  a  question  hard  to  answer;  but  it  is  only 
7  such  agency  that  I  can  explain  the  solid  mound,  of  nearly  a 
ile  in  diameter,  which  forms  the  west  part  of  Key  West  ana  is 
holly  composed  of  oolite.  The  summit  of  this  mound  is  about 
leen  feet  above  high  water,  and  is  believed  to  be  the  highest 
)int  on  the  whole  line  of  keys.  The  gale  of  1846  raised  the 
iter  to  within  seven  feet  of  the  apex,  and  we  can  readily  con- 
ive  that,  before  the  reef  barrier  protected  it,  a  hurricane  might 
ive  carried  up  sand  to  over  fifteen  feet  above  ordinary  high 
Iter. 

The  oolite,  as  shown  in  the  wells  of  Key  West,  becomes  coarser 
ained  and  softer  in  descending.  It  is  so  open  that  the  water 
rel  of  the  wells,  even  in  the  heart  of  the  key,  or  half  a  mile 
)Ui  the  sea,  fluctuates  with  the  tides,  following  them  at  intervals 
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TUjingloeording  to  position,  but  averaging,  as  nearly  as  I SXSI 
•Bcartam,  tbout  three  hours.  The  whole  rocky  mass  of  Kfl 
West  ifl  of  thia  oolite,  there  being  on  the  weathered  surfaces  »M 
occasioDally  i  D  the  mass  syellowiah-brown  crust,  bard  enougfa 
to  recei78  a  polish  and  usually  less  than  a  quarter  of  an  iud 
thick.  The  granite  foundations  of  Fort  Taylor,  located  in  wsier 
of  eleven  feet,  or  less,  were  laid  on  rock  which  was  dreased  » 
form  beda,  by  the  use  of  a  diving  bell.  The  submarioe  rod 
thus  examined  was  much  like  the  shore  rock,  except  th&t  tbt 
materisls  were  coarser,  rather  leas  compact  and  more  brecciated 
Oooasional  shell  and  coral  brecciatod  maaaes  are  found  on  sbon, 
bot  such  traces  are  quite  rare.  In  removing  the  beach  saad 
ridge  wbich  skirted  the  whole  south  ahore,  I  found  a  limiwd 
Btratum,  aboat  six  inches  thick  and  a  few  rods  long,  comp«ed 
wholly  of  imperfectly  comminuted  piect«  of  small  branching 
corals,  aveni|j;ing  about  an  inch  long  and  a  third  of  an  incH 
tbiok.  Otherwise,  this  whole  ridge,  about  ninety  feet  wide  and 
from  five  to  eight  feel  thick,  above  high  water,  was  composed 
wholly  of  sand,  much  of  which  was  somewhat  blackened  bj 
TSgetable  loam  from  the  ridge  scrub  growth.  It  is  observaw 
&at  this  calcareous  Band  is  scarcely  at  all  blown  about  by  (be 
winds.  Once  packed,  it  resists  the  blasts  of  northers  and  htini- 
canes  so  completely,  that  at  a  few  feet  from  the  reverse  slope 
of  the  beach  ridge,  we  find  only  marl  and  rock.  It  presents  l 
marked  contrast  in  this  respect  with  siliceous  beacli  sands,  which 
may,  as  in  Provincetown,  Cape  Cod,  build  up  hills  a  hundred 
feet  high,  or  bo  carried  for  miles  into  the  interior.  When  dry  and 
freshly  turned  up,  it  blows  freely,  but  it  seems  never  to  be  momd 
by  winds  from  the  place  where  the  sea  deposits  it.  It  is  obvioos 
that  the  sea  \s  wasuing  away  the  rock  along  the  south  sideof 
Key  West,  while  the  north  mud  slope  is  being  augmented. 
Several  hundred  feet  of  the  original  south  beach  rock  \an 
probably  been  cut  away. 

I  am  indebted  to  Mr.  Chas.  Howe,  now  Collector  at  Key  West, 
for  some  account  of  an  artesian  well,  which  in  1839-^0  be  sanlE 
to  a  total  depth  of  one  hundred  and  thirty  feel,  on  Indian  KeT, 
about  eighty  miles  northeast  of  Key  West.  To  the  depth  of 
fifleen  feet,  the  rock  was  moderately  soft  and  uniform.  It  then 
began  to  be  unsound,  the  drill  occasionally  going  down  three  or 
foar  feet  at  once.  At  forty-fivcfeet,  a  gravel  bed  of  about  five  feel 
was  found,  below  which  the  rock  became  harder  and  oontinoed 
yery  solid,  with  a  few  interruptions  of  unsoundness,  to  ninety-oofl 
feet,  when  another  gravel  bed  of  several  feet  was  struck  which 

fave  much  trouble.  Below  this  the  rock  became  exceedingll 
ard,  and  was  "  tinged  with  yellow  specks."  This  continued  to 
ISO  feet,  with  several  interruptions  by  "breaking  througb/'the 
drill  once  going  down  five  feet  at  one  jump.    The  water  iiyectad 
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K>  dear  the  hole  brought  ap  pieces  the  size  of  pigeons'  eggs,  but 
lofortanatelj  the  specimens  are  now  lost.  I  suppose,  from  Mr. 
Sowe's  verbal  account,  that  a,ll  this  rock  was  purely  calcareous, 
ind  that  the  very  hard  variety,  which  was  taken  to  be  quartz^ 
vas  a  compact  limestone,  such  as  Dana  frequently  found  m  the 
Pacific  coral  formations.  The  unsoundness  would  seem  to  bo 
lae  to  the  interrupted  nature  of  coral  beds,  whether  in  situ  or 
brmed  of  coral  boulders  and  sand. 

In  general,  the  actual  structure  of  the  reef  seems  to  result 
nainly  from  three  grand  activities : — 1st,  the  ceaseless  and  per* 
(latent  growth  of  coral  animals  and  shells  on  every  appropriate 
tite,  within  their  proper  range  of  depth,  temperature  and  water- 
lupply,  which  growth,  by  secretion,  separates  the  carbonate  of 
lime  from  the  mass  of  the  ocean  and  gulf  water ;  2d,  the  un* 
iring  action  of  the  winds,  tides  and  currents  (aided  by  boring 
ihells),  in  breaking  up,  triturating,  transporting  and  depositing 
;he  calcareous  products  of  the  zoological  processes;  8d,  solidi* 
ication  by  time,  pressure,  segregation  and  possibly  by  chemical 
ransformation.  It  is  a  complex  problem  to  trace  the  precise 
>peration  of  these  agencies,  as  now  at  work,  and  from  the 
present  to  pass  back  over  the  past  until  that  time  when  the 
Florida  Bank  did  not  exist,  and  when  the  shore  from  Cape  Sable 
;o  Fort  Dallas  was  the  open  ocean-front  of  South  Florida.  It 
leems  however  not  too  audacious  to  say  that  the  agencies  now 
it  work  present  a  general  type  of  operation  which  requires  but 
lolimitea  time  to  realize  results  no  less  than  the  formation,  not 
>nly  of  the  line  of  keys  and  ree&,  but  of  the  immense  substruo* 
»ire  which  rises  from  the  great  original  plane  of  the  gulf  bed. 
This  plane  along  the  Cuban  coast  was  over  eight  hundred  fath- 
yms  deep,  and  it  could  hardly  have  been  less  than  three  hundred 
kthoms  under  the  present  Tortugas  group. 

The  evidence  that  South  Florida  and  the  base  of  the  Bank 
3ave  recently  undergone  neither  elevation  nor  depression,  to  any 
x>osiderable  extent,  is  quite  convincing.  There  js  a  remarkable 
coincidence  of  general  level  along  the  crescent  of  keys,  and  no 
'eliable  evidence  of  vertical  movement  is  found  on  any  of  them, 
?rof.  Tuomey  fancied  he  saw  evidence  of  elevation  through  sev- 
inil  feet  at  Key  Vaccas.*  Believing  that  he  had  mistaken  bould- 
trs  for  masses  in  situ,  I  inquired  of  Assistant  Hilgard,  whose  ob- 
ervations  on  the  keys  during  his  surveying  labors  have  been 
txtensive,  and  he  replied  that  he  has  "  never  seen  any  coral 
>eds  raised  in  situ  above  the  water.  He  paid  some  attention  to 
he  subject,  and  remembers  those  at  Key  Vaccas  particularly, 
rhere  he  satisfied  himself  by  using  a  crowbar  that  they  were 
loulders  bedded  in  sand."     Prof  Agassiz  and  Prof.  LeConte 

*  This  Journal,  1851,  vol.  ii,p.  890. 
AX.  Jour.  Sci.— Skoond  Sxbibs,  Vol.  XXXV,  Na  101— Maboh,  186IL 
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report  the  same  impression.  During  the  growth  of  two  handnd 
and  forty  miles  of  keys  there  has  been  then  no  observable  cbangB 
of  level.  There  is  a  dead  fringing  reef  forming  the  Punta,  or 
west  angle  of  the  entrance  to  Havana,  which  seems  to  have  beai 
elevatea  some  six  feet,  and  this  is  the  only  case  of  recent  elenr 
tion  in  this  vicinity  with  which  I  am  acquainted. 

Prof.  Tuomey  and  Prof.  Agassiz  fully  identify  the  formation! 
at  Fort  Dallas  with  the  rocks  of  the  keys.  The  former  repotli 
the  descent  from  the  Glades  along  the  Miami  river  to  tide  water 
at  six*  to  eight  feet,  and  estimates  the  height  of  the  ridge  where 
cut  by  the  Miami  at  twenty  to  thirty  feet  Prof.  Agassiz  es- 
timates the  highest  shore  bluff  in  this  vicinity  as  not  above 
thirteen  feet.  The  siliceous  sand  which  caps  the  beach  ridgB 
around  to  Cape  Sable  was  probably  transported  by  the  waves 
down  the  east  coast.  There  seems  ample  reason  to  suppose  that 
the  crescent  from  Gape  Sable,  through  the  Mangrove  swamp  and 
Huntinc  Grounds  to  Fort  Dallas,  and  thence  north  along  the 
coast  ridge,  is  an  older  reef  curve,  and  that  the  Everglades  and 
Lake  Okeechobee  were  the  interior  flats,  analogous  to  Key  Bis- 
cayne  Bay,  Barnes  Sound  and  the  Bay  of  Florida. 

The  Everglades,  which  cover  about  four  thousand  square 
miles,  have  a  substratum  of  coralline  limestone  of  very  rongh 
and  irregular  surface,  which  is  covered  by  sand,  siliceous  in  part 
at  least,  and  soft  mud  from  three  to  ten  feet  deep,  which  coven 
all  but  a  few  points  of  the  limestone  and  is  overgrown  with  rank 
saw  grass.  Ihe  water  overlying  this  mud  is  about  three  fiset 
deep  in  dry  seasons,  and  rises  after  rains  from  two  to  three  feet 
Lake  Okeechobee  is  but  a  deeper  extension  of  the  Everglades^ 
its  depth  averaging  about  twelve  feet,  and  its  area  being  neariy 
twelve  hundrea  square  miles  The  slight  elevation  of  the  Evc^ 
glade  region  increases  gradually  to  the  north,  and  the  Kissimee 
river,  which  empties  into  the  north  margin  of  Lake  Okeechobee,' 
has  a  southerly  course  of  near  a  hundred  miles,  with  a  current  of 
half  a  mile  to  three  miles.  There  is  thus  a  very  gentle  rae 
throughout  the  peninsula,  and  in  the  general  slope  sweeping  the 
north  margin  of  the  Gulf  and  South  Atlantic. 

The  existence  of  abundant  fossil  corals  in  the  Tertiary  lime- 
stone strata  of  two  hundred  to  three  hundred  feet  thick,  spread- 
ing from  the  Mississippi  river  around  to  Cape  Fear  river  in 
North  Carolina,  indicates  an  ancient  coral  origin.'  Prof.  Tuomey 
was  led  bv  these  evidences  to  a  special  examination  of  the  Flor- 
ida Reef,  from  which  he  concluded  that  a  continuous  process  of 

•  AsHistniit  F.  II.  OtTiies,  U.  S.  Coast  Survey,  found  tl»e  surface  of  the  water  ■ 
the  Rvwjflmies  to  l>e  6  ft.  2^  inches  above  low  water-mark  at  Fort  Dallas:  tut 
Coaut  Survey  Ke|)orl  for  1849.  p.  47. 

•  There  aire  c<»ruls  in  the  Tertiiirv  of  the  coast,  but  no  continuous  reefn^ck.^ 
believe,  wurrnntioij  the  ftb<ive  reniarV  The  many  muddy  streams  have  been  io  tlie 
way  of  the  extensive  formation  of  coral  reefs'  on'tbe»e  coasts,  eren  when,  asio  ike 
TttrtlATjt  the  teiuperature  of  iU«  ocean  favored  iu^Cm. 
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A  growth  througli  geologic  ages  may  have  produced  this  im- 
ise  coral  limestone  area.  He  agrees  with  Mr.  Conrad  in  call* 
the  Tampa  limestone  Tertiary.  In  all  this  space  of  limestone 
ta,  there  is  no  point  whose  altitude  approaches  to  equality 
1  the  depth  of  near  a  mile,  found  off  the  Cuban  coast  The 
^le  view  of  this  subject  leaves  a  strong  impression  that  no 
It  changes  of  level  have  occurred  during  the  period  of  forma* 
1,  not  only  of  the  present  crescent  of  reef  and  keys,  and  the 
>e  Sable  and  Fort  Dallas  crescent,  but  even  in  the  more  an- 
it  coral  period,  which  produced  the  North  Peninsula  and  the 
kl  limestones  of  the  great  Gulf  and  Atlantic  slope, 
bafirmatory  evidence  is  found  in  the  Bahama,  Salt  key,  Cuba 
Yucatan  reefs,  which  have  attained  great  expansion  with  but 
ht  evidence  of  disturbance.  There  are  no  indications  of  atoll 
nation  by  sinking;  but  Darwin  (Appendix,  p.  186)  appeals 
Y  to  elevation,  and  meets  the  fact  of  the  singular  coinciaence 
level  over  many  disconnected  banks  of  great  area  in  the 
8t  Indies,  by  supposing  that  the  elevated  masses  of  the  banks 
e  uniformly  washed  away  by  the  sea  during  their  elevation, 
s  evident  that  the  remarkable  evenness  of  soundings  over 
se  banks  is  a  measure  of  the  depth  to  which  the  destroying 
on  of  the  waves  extends  in  their  several  localities.  The 
rmous  accumulations  on  the  Florida  side  of  the  Gulf  Stream 
Ice  it  quite  rational  to  suppose  that  Salt  Key  Bank,  for  iti^ 
ice,  may  have  resulted  from  a  single  nucleal  peak,  now  worn 
ly  by  the  sea,  which  has  afforded  a  basis  ibr  the  growth  of  a 
ginjr  reef  and  for  a  wasting  action  by  the  waves,  whence  an 
(vard  expansion  may  have  resulted,  which,  in  the  course  of 
3,  has  accumulated  the  larger  portion  of  the  great  truncated 
e,  now  rising  from  near  four  hundred  fathoms.  To  what 
jnt  the  type  of  action  which  I  have  supposed  instrumental 
producing  tne  Florida  Bank  may  be  applied  in  the  explanation 
jther  cases  of  coral  reef,  I  am  not  qualified  to  decide.  It  can 
dly  be  supposed  that  such  acute  and  philosophical  minds  as 
•win's  and  Dana's  would  fail  to  perceive  and  give  proper 
ght  to  this  fiimiliar  action  of  attrition,  transportation,  and 
K)sition/  Dana  is  very  explicit  in  stating  it,  ana  I  must  there- 
It  is  certainly  linrHly  to  be  supposed,  that  Darwin  or  Dnna  ohould  have  orer- 
ed  the  effects  of  *' attrition,  transfiortntion,  and  depo<)ilion''*--cnu^9  artuif?  alike 
ther  the  inaterinl  subjected  to  them  be  conil  and  lUiells.  or  gmnite  and  sanWstone. 
Dnna,  in  his  iieport  on  C<iral  Reefs  and  Ii«lands,  in  fact,  attrihuten  tKe  formatioD 
he  re4if-r()ck,  or  the  ^reat  mam  of  the  reef,  to  X\w  c<tfi4o1idation  of  tlie  coral 
is  made  by  the  triturating  wavep  and  distributed  by  Xhe^  waves  and  currents, 
pii^es  41,  42,  67.  6*2.  10j5  to  109. 1 15, 121.  149.  (or  in  this  Journal,  [2]  xi.  8tf6, 
;  xii.  32,  86,  830  to  384;  xiii.  85,  40;  xiv,  78,  7P.  83.)  where  the  effi*cti«  <»f  the 
iratmg  waves  and  dislribjuting  currents  are  particularly  described,  eveD  to  the 
mtion  of  coral  mud  in  the  sliallow  waters  anvmg  the  reefs, 
peaking  of  tha  effvets  of  the  currents  among  the  Feejee  Inlands,  he  remarks,  p. 
this  Journal.  [2]  xi,  Z&1) :  "  When  the  materials  from  liotb  sources,  the  f>bf>re  and 
reef,  are  mingled,  the  proportion  will  necessarily  depend  on  \V\ft  ytc^iavdWn  \o 
mouths  of  streams,  the  breadth  of  the  inner  waters  or  cV\fitit^e\«,  Mvd  >^%  ^vc^Or 
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fore  suppose,  that  a  satisfactory  explanation  of  the  growth  of  the 
Pacific  coral  islands  demands  vertical  movements  unlike  any 
exhibited  in  the  West  Indies. 

If  the  views  now  presented  are  correct,  the  chronology  of  the 
reef  becomes  stupendous.     The  most  rapid  instance  of  coral 

frowth  which  I  found  on  the  breakwater  and  foundations  ol 
ort  Taylor  was  a  Meandrina  of  about  six  inches  radius,  which 
was  produced  within  twelve  years,  or  the  rate  was  a  half  iiiA 
per  annum.  Numerous  specimens  derived  from  stones  or  pila 
whose  dates  of  immersion  were  known,  and  whose  surfaces  were 
so  rapidly  coated  by  vegetation  and  corallines  that  we  can  safdj 
assume  the  coral  colonies  to  have  been  planted  soon  after  im- 
mersion, all  indicate  for  the  vicinity  of  Fort  Taylor  a  genwil 
rate  of  growth  less  than  the  above.  There  is  no  obvious  reasoa 
why  this  rate  should  not  be  identical  with  that  on  the  reef 
proper,  as  the  tidal  currents  supply  ample  moving  water,  and  the 
temperature  is  much  the  same. 

Bearing  in  mind  that  the  living  reef  belt  hardly  averages  i 
mile  in  width,  and  that  this  is  much  interrupted,  while  the  shoil 
part  of  the  Bank  averages  between  fifteen  and  twenty  mild 
broad,  and  that  this  is  but  a  small  part  of  the  breadth  of  the  bstt 
of  this  bank,  on  the  original  bottom,  aside  from  the  marl  sod 
sand  contributed  to  the  Bay  of  Florida,  we  are  overwhelmed 
with  the  immense  demand  for  time.  We  ought  not  to  snppoa 
less  than  three  hundred  fathoms  of  detritus  built  up  on  an  aYe^ 
age.      Moreover,  much  of  this  calcareous  material  is  likely  to 

tion  And  iorc^.  of  the  currents.  Tlie<««  tidal  currcata  often  have  prent  strength,  and 
are  much  mndifie<l  ami  increased  in  furce  at  certain  places,  or  diminishixi  in  otha% 
by  the  position  of  the  reef  with  reference  to  the  land.  Sireepini;  on,  they  carnr  of 
the  coral  debris  from  some  re^^iona  to  othi'rs  distant ;  and  again  tht*y  buAr  abng 
only  the  shore  detritus,  and  distribute  it.  It  i«  thus  seen  tliat  the  same  rc^on  ini^ 
differ  widely  in  its  adjacent  parts— may  8eemini;ly  afford  evidence  in  one  pLice  thit 
there  is  no  coral  near,  and  in  another  no  basaltic  land,  althoujj^h  cither  is  iritliin  i 
few  rods,  or  even  close  along  side.  I'he  extent  of  tlie  land  in  proportion  to  tbf 
reef  will  have  an  obvious  etfeot  upon  the  character  of  tlie  channel  or  lairixm  drpo- 
aitions.  When  the  island  stands,  like  Biicon's  isles  (Feejees).  as  a  mere  (loiutof  pid{ 
in  a  wide  sea  enclo^eil  by  a  distant  barrier,  tliC  streams  of  the  land  are  smxlliod 
their  detritus  quite  limitcil  in  amount.  In  such  a  case,  the  reef  and  the  gmwing 
patches  scattered  over  the  hij^oon,  are  the  sources  of  nearly  all  the  rnaterinl  that  ll 
accumulated  upon  the  bottom." 

Again,  p.  57:  "The  reef-rock,  wherever  broken,  shows  a  detritus  origin."  rta 
Again,  p.  J  21  (this  Journal,  xiii.  40), — treating  of  the  precautions  iieceswin*  to  de- 
termine c«»rrectlv  the  rate  of  growth  of  reefs,  he  observes:  **  It  is  also  neci4«rTto 
examine  into  w^mtever  has  any  beai  ing  upon  the  marine  or  tidal  cnrrents  of'thi 
region— their  strength,  velocity,  direction,  where  they  eddy,  and  where  n.it,  whether 
they  flow  over  reefs  that  umy  afford  debris,  or  not.  All  the  debris  of  one  plaiitfttiM 
may  sometimes  be  swept  away  by  currents  to  contribute  to  other  patches,  so  thft 
one  will  enlarge  at  the  expense  of  others;  or.  currents  may  carry  the  detritus  into 
the  channels  or  deeper  waters  art»un«l  a  coral  patch,  and  leave  little  to  aid  the  pba- 
tation  itself  in  its  increase  and  consolidation  " 

Again,  when  explaining  the  orii^in  of  the  hard  compart  limestone,  containing 
rarely  a  fossil,  which  constitutes  so  large  a  pro|)ortiou  of  the  reef-rock,  he  saw: 
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een  more  than  once  used  by  the  coral  animals,  and  some 
ave  been  swept  intx)  the  ocean  waters.    Taking  the  living 

one-twentieth  the  breadth  of  the  total  bank,  the  depth 
bank  at  three  hundred  fathoms,  and  the  rate  of  growth  at 

per  annum,  we  find,  aside  from  the  other  elements  of 
!tion,  864,000  years  as  the  time  for  building  the  bank, 
considered  in  cross  section.  Considering  the  growth  as 
by  the  west  end  from  Cape  Florida  to  Tortugas  Bank,  a 
ncrease  of  time  is  still  demanded,  so  that  we  can  hardly, 
ise  data,  diminish  the  chronology  of  the  growth  of  the 
t  Florida  Bank  even  to  a  million  years.  Appalling  as  this 
te  of  time  for  building  appears,  it  seems  impossible  hon* 
3  reduce  it.  If  to  this  l>e  added  the  time  consumed  in 
ig  the  Cape  Sable  and  Fort  Dallas  crescent,  and  again  the 
eivable  periods  demanded  in  the  growth  of  the  main 
ula  and  the  limestone  strata  of  the  grand  slope  of  the 
nd  South  Atlantic,  the  imagination  is  appalled,  and  can 
5st  on  limitless  infinities.  We  can  indeed  readily  make 
hmetical  approximation  to  this  inconceivable  total.  The 
of  coral  reefs  limits  the  growing  portion  to  the  outer  reef 
id  it  is  a  liberal  allowance  if  we  suppose  a  zone  of  one 
road  regularly  covered  with  growing  surfaces.  The  solid* 
asses  derived  from  this  zone,  wherever  deposited,  cannot 
y  increase,  in  the  whole,  more  rapidly  than  this  zone  can 
the  materials.  If  we  assume  these  masses  at  250  feet 
m  their  northern  margin  in  Alabama,  and  1800  feet  thick 

present  southern  boundary,  we  can  safely  assume  an 
e  thickness  of  900  feet.    The  length  of  the  general  line  of 

tlanation  of  this  peculiarity  is  obvious  on  the  principle  ah-eady  discussed-^ 
D  of  R  triturating  sea,**  etc 

ina  even  considers  the  question  of  the  transportation  of  the  detritus  over 
)ro  of  the  adjoining  ocean,  a  point  so  well  illustrated  by  Captain  Hunt.  On 
I  (this  Journal,  xiv,  83),  he  remarks  as  follows:  **  It  is  an  bi(]uiry  of  aom* 
whether,  in  an  archipelago  like  the  Paumotus,  coral  debris  is  not  carried 

coral  islands,  and  distributed  over  the  bottom  of  the  ocean ;  and  whether 
es,  thus  originating,  are  not  in  process  of  formation.    I  venture  no  poMtiy« 

on  this  subject,  yet  would  express  strong  doubts.    The  fact  that  soundiogs 

basaltic  i«ilands,  as  we  recede  from  the  reef-growing  depths,  lose  more  and 
tlie  proportion  of  coral  sand,  till  we  finally  reach  a  bottom  of  earth,  lik« 
(rial  of  the  island,  bears  against  the  hypothesis.  This  was  found  to  be  Um 
Upolu,  where  the  reefs  are  extensive."    The  doubts  here  expressed  could 

in  a  sea  where  the  reef-islands  were  swept  by  a  marine  current  as  strong 
massing  the  Florida  Keys ;  and  this  is  the  special  fact  which  gives  origia- 
I  great  interest  to  the  researches  above  detailed  by  Captain  Hunt,  whether 

that  the  formation  of  the  reef  consisted  in  a  gradual  elongation  from  the 
I,  without  subsidence— a  view  also  of  great  interest,  and  original— be  oor* 

f  be  added  here,  that  the  possibility,  not  to  say  strong  probability,  of  great 
of  level  during  and  following  the  Post-tertiary,  in  the  region  ^fj"®?!?***^*^ 
well  as  in  the  other  transverse  tropical  seas  of  the  globe,  tbt  Medilerrar- 
1  East  Indian,  is  one  among  the  many  sources  of  doubt  that  eompUcaU 
lem  of  time  connected  with  the  Florida  reeC— J.  d.  ©• 
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average  cross  section  of  the  growing  front  cannot  be  leas  than 
250  to  800  miles,  or  at  the  minimum  a  horizontal  formation  uf 
250  times  the  growing  zone  can  be  assumed.  Taking  the  rate  m 
before  at  24  years  to  the  foot,  we  shall  have  for  the  total  time 
24x250x900,  on  the  data  as  stated;  or,  we  find  the  total 
period  of  6,400,000  years,  as  that  required  for  the  growth  of  the 
entire  coral  limestone  formation  of  Florida.  The  rate  of  conl 
growth  is  nearly  a  rigid  one,  scarcely  subject  to  fluctuation  in 
any  supposable  period  of  time,  and  the  limitation  of  growth  to 
an  outer  reef  of  narrow  section  is  also  a  necessity  of  orginio 
habits.  If  then  it  be  a  fact  that  all  the  limestone  mass  now  oon* 
sidered  is  of  coral  origin,  the  time  of  coral  growth  cannot  be 
reduced  below  the  result  given  above.  It  is  likely  to  be  mach 
greater,  as  all  the  elements  have  been  assumed  on  the  side  of  a 
minimum  chronology,  and  no  allowance  is  made  for  growth  bj 
the  west  end  instead  of  by  the  front. 

The  derivation  of  the  substructure  of  the  bank  from  coral 
growth  makes  the  seemingly  formidable  chronology  deduced  by 
Prof.  Agassiz  shrink  into  insignificance.  But  is  this  vastneaaoi 
time  really  incredible?  Does  its  shock  to  our  ideas  militate 
against  its  reality?  It  is  not  the  method  of  true  philosophy  to 
belittle  nature  to  our  ideal  standards,  but  it  is  rather  our  aaty  to 
seek  facts  without  bias  or  preconception.  Looking  thus  squarely 
at  the  facts  of  the  reef,  in  the  aspect  I  have  regarded  them,  the  ag- 
gregate of  time  given  seems  really  and  truly  insufficient.  There 
are  vast  possibilities  of  error  in  such  estimates,  but  are  we  not 
quite  as  likely  to  err  through  our  preconceptions  of  limited 
chronology  as  by  boldly  submitting  to  the  guidance  of  estima- 
tion from  actual  bases  I 
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Nova  Scotia,  and  Newfoundland;  by  0.  C.  Marsh,  B.A.,  of  the 
Sheffield  Scientific  School,  Yale  College. 

The  following  list  of  mineral  localities  in  New  Brunswick,* 
Nova  Scotia,  and  Newfoundland,  is  the  first  covering  all  these 
regions  that  has  been  published.  Although  necessarily  irape^ 
feet  in  many  respects,  it  has  been  prepared  with  considerable 
care,  and  it  is  hoped  that  it  may  prove  of  some  service  to  min* 
eralogists  who  are  not  familiar  with  these  interesting  regions. 

The  lists  of  minerals  occurring  at  many  of  the  places  men- 
tioned in  the  Catalogue,  especially  those  m  the  trap  district  of 
the  Bay  of  Fundy,  are  copied  from  the  writer's  notes,  which  were 

*  Many  of  the  notices  of  locnlities  referred  to  in  this  Province  are  giveD  oo  tbB 
authority  of  Mr.  Mathew,  which  is  a  sufficient  guarantee  for  their  general  accaracy. 
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ed  with  white  mud^  and  has  been  brought  up  with  a  singn- 
eiiness  to  the  prevailing  depths.  The  portion  of  ihe  Bank 
of  the  keys  is  mainly  composed  of  this  fine  mud,  and  the 
shores  of  the  keys  have  long  shullow  mud  slo|:)ea,  Rome 
MIS  of  which  seem  to  be  solidifying.  The  ebb  tide  carries 
hite  water  out  towards  the  Oulf  Stream,  and  it  is  recogni* 
b  times  many  miles  outside  the  reef.  Abreast  the  Tortugas, 
|)metimes  encountered  over  thirty  miles  out  The  eudj 
er-cnrrent,  setting  perhaps  two  knots  per  hour,  transports 
f  hite  water  and  its  suspended  detritus  to  the  westward  into 
loing  water,  where  it  has  opportunity  to  settle  as  it  goe% 
nally  reaches  bottom  some  miles  west  of  its  point  of  for^ 
o.  Once  on  the  bottom,  in  deep  water,  below  the  action 
)  waves,  nothing  can  remove  it  Thus  we  have,  in  actual 
tion,  a  perfect  mechanism  for  triturating  the  coral  and  shell 
hs,  ana  for  transporting  the  comminut^  products,  by  wave 
bance,  tidal  currents  and  the  eddy  currents,  to  the  deep 
farther  west  These  agencies  being  all  unquestionably  real 
low  active,  I  find  no  reason  to  doubt  that  they  have  been 
>cular  causes  at  work  extending  the  Florida  bank  by  its 
m  extremity. 

»aieful  examination  of  the  bottoms,  as  shown  on  the  several 
Survey  charts  of  the  reef,  affords  signal  confirmation  of 
riew.  The  indications  of  white  mud,  white  sand,  coral 
>roken  shells,  over  all  the  south  frontage  of  the  reef,  half- 
o  Cuba,  to  the  west  around  Tortugas  and  Tortugas  Bank, 
^ver  the  entire  long  slope  by  which  the  west  end  of  the 
la  Bank  runs  down  into  depths  of  one  hundred  fathoms, 
f  four  hundred  and  sixty  to  the  southwest,  as  also  the  bot- 
over  the  Bay  of  Florida,  and  westward  to  the  hundred 
n  curve,  are  all  consistently  indicative  that  the  material  of 
ottom  thus  brought  to  light  was  originally  organic,  and  has 
worn  down  and  transported  to  its  present  bed  by  some 
ies  like  those  I  have  described.  The  entire  lack  of  any 
ms  in  the  slightest  degree  tinctured  with  Mississippi  mud 
lerfect  refutation  of  the  view  presented  by  Prof.  Jos.  Le- 
t,'  that  the  substructure  of  the  reef,  up  to  the  depth  where 
growth  can  begin,  is  a  result  of  the  deposition  of  Missis- 
sediment  carried  across  the  Gulf  by  the  Gulf  current  I 
re  the  assertion  that  these  bottoms  are  inconsistent  with 
iew  which  does  not  derive  them  from  the  living  coral,  to 
ist  of  their  present  localities.  Should  it  bo  said  that  these 
ns  only  indicate  the  mere  surface  character  of  the  sea-bed, 
J  be  replied  that  the  great  mass  of  the  Bank  substructure^ 
iDg  out  to  the  west  into  the  Gulf,  and  rising  above  the  Gulf 
Da  on  both  sides,  as  is  amply  shown  by  the  10,  20  and  100 

*  Tliit  Joimal,  1S67,  toL  zim,  {k  4S. 
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The  following  catalogue  is  arranged  aocording  to  the  planwd 
in  Dana's  Mineralogy,  Only  localities  which  aiiord  cabinet  spec* 
imens  are  in  general  included.  The  names  of  those  minenb 
which  can  be  obtained  in  good  specimens  at  the  several  loctlitiei 
are  printed  in  italics.  When  the  specimens  are  remarkably  good, 
an  exclamation  mark  (I)  is  added,  or  two  of  these  marks  (II)  if 
the  specimens  are  quite  unique. 

NEW  BRUNSWICK. 

ALBERT  CO.    Grxndstonb  Point  and  Island. — ^Barytet,  iron  pjrittt, 

lignite. 
HOPEWELL. — Gypsum  (alabaster  and  selenite);   Albert  minesi— <oil 

(albertite). 
Pallbt  River — fifteen  miles  from  mouth, — coal. 
Shepodt  Mountain. — Alunite  in  clay,  calcite,  iron  pyrites,  mm^aMr 

tie  /  peilomelane,  pyrolusite. 
Turtle  Creek. — Coal. 
CARLETON   CO.     Woddstoos. —  Copper  pyrites  (mined),  hematite, 

limonite,  wad. 
CHARLOTTE  CO.    Beaver  Harbor.— Chlorite,  jasper. 
Campobello — at  Welch  pool. — Blende,  copper  pyrites,  embeseite,  gi* 

lena,  iron  pyrites;  at  head  of  Harbor  de  Lute,  galena (4  inchveio); 

at  Head  Harbor,  copperas,  iron  pyrites. 
Deer   Island — on  west  side. — Calcite  (in  amygdaloid),  magDetit^ 

quartz  crystals. 
Digdiouash  River.— On  west  side  of  entrance,  cakiief  (in  ooDglom- 

erate),  chalcedony ;  at  Rolling  Dam,  graphite. 
Grandmanan. — Between  Northern  Head  and  Dark  Harbor,  «gitei 

amethyst,  apophylliie^  calcite,  hematite,  heulandite,  jasper,  mtgoet- 

ite,  natrolite,  slilbite^  thomsonite ? ;  at  Whale  Cove,  calcite!^  heultnd* 

ite,  laumontite,  stilbite,  senU-opal/  ;  at  Fish  Head,  two  miles  east  of 

Eel  Brook,  chlorite  in  quartz  (abundant) ;  at  Rosses*  Island,  qasrti 

crystals;  at  White  Head,  chlorite,  quartz  crystals. 
L*Etano  Island  Harbor. — Chlorite,  iron  pyrites,  marble,  aerpentine; 

at  La  T6te,  copper  pyrites,  erubescite,  galena. 
Wagaouadavic  River. — At  entrance,  azurite,  copper  pyrites  in  Tcios, 

malachite;  one  eighth  of  a  mile  east,  galena. 
New  River. — At  Mills,  actinolite?  (in  porphyry). 
Seely's  Cove. — Hill,  half  a  mile  north,  calcite,  iron  pyrites,  magnet- 
ite, quartz  crystals. 
St.  SrEPHBN. — Four  miles  north  of,  graphite  in  slate,  molybdenite  in 

gneiss,  quartz  crystals;  at  Mill  Farm,  iron  pyrites. 
Wauwio  River. — ^Three  miles  up,  at  Cormick's  Mills,  pyrites  in  bool- 

ders,  garnet,  feldspar  crystals,  tourmaline ;  at  Bartletf s  Pond,  quartx 

crystals. 
GLOUCESTER  CO.     Bathurst.— Coal,  malachite. 
TiTE-A-ooucHE  RivER. — Eight  miles  from  Bathurst,  eopper  pyrites 

(mined),  oxyd  of  manganese  f  /  formerly  mined. 
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KENT  CO.    BaoTouon  Bmnu— Goal. 

CooAiara  RiTuu — On  bniDch  three  miles  from  bridge,  ooal. 

BicisiBncrro  BnriR. — ^Tbree  miles  abore  Ford^s  Mills,  and  at  Big  Brook, 
ooal ;  at  Baa^  iron  pyrites ;  Liverpocri^  limonite. 

K0UCHIBOUOUA8I8  RiYXR. — Coal. 
KINOS  GO.    BiLLBiaLK  Batw — On  north  shore,  galena  in  limestone, 
homstone,  jasper;  Bull  Moose  Hill,  large  bed  ca  magnetite  on  turn 
of  Northrup  and  Benson. 

CuFTON. — Chlorite,  epidote,  hematite,  orthoolase  in  crystals,  prehiute, 
quarts  oiystals. 

Hammond  Kiybr. — At  Sherwood's,  graphite  in  limestone. 

HA]fPTON.-*-At  Darling^s  Lake,  agate,  oamelian,  jasper. 

Kingston. — On  ric^  south  of  TUlage,  chlorite^  magnetite,  magnetic 
pyrites. 

NaaAPtt. — Near  Hatfield's  Mill,  pyrites;  near  Mather's  Inn,  axnetbyst, 
feldspar,  quartz  crystals. 

QuispAMsis. — Copper  pyrites,  galena,  iron  pyrites,  laumontite. 

Sussex. — Near  Cloat's  Mills,  on  road  to  Belleisle,  argentiferous  galena ; 
one  mile  north  of  Baxter's  Inn,  ipeeular  inm  in  crystals,  limoHtiQ; 
on  Capt.  McCready's  farm,  east  <^  Chureh,  seknite/I  (crystals  con- 
taining sand). 

Upbam. — Salt  springs ;  four  miles  east  of  Titus'  Mills,  gypsum. 
NORTHUMBERLAND  CO.    Boistown.— Coal ;  also  at  New  Castle 

and  Chatham. 
QUEENS  CO.    Grand  Lakk. — ^At  Long  Point,  barytes,  copperas,  and 
pyrites  in  fossil  trees ;  Salmon  River,  on  Crawford's  farm,  coal,  cop- 
peras, pyrites,  limonite ;  New  Castle  River,  coal  mines ;  Coal  Creek, 
coal  (forroeriy  worked). 

Long  RBACH.---Opposite  Van  Warts,  chlorite. 

Washvdbmoak  Riysr. — ^Two  and  a  half  miles  from  Long's  Creek, 
coal ;  a  few  miles  above  mouth  of  W.  River,  on  S.E.  side  of  snoall 
eove,  camelian,  chalcedony,  homstone,  jasper,  quarts  crystals. 
RESTIGOUCHE  CO.    Bsllsdune  Point.— Co/ctte.'  serpentiM^  verde 
antique  marble, 

Dalhoubib. — Agate,  camelian. 

Point  LbNim. — Coal. 
SAINT  JOHN  CO.    Black  Rivbr. — On  coast,,  calcite,  chlorite,  copper 
pyrites,  hemaUU  !  in  crystals,  pyroxene  (green  earth),  quartz  crystals. 

Brandt  Brook. — Epidote,  hornblende^  quartz  crystals. 

Carlbton. — ^Near  Falls,  calcite  (red). 

Chancb  Harbor. — Calciie  (deep  red)  in  quartz  veins,  chlorite  in  argil- 
laceous and  talcose  slate. 

LiTTLB  DiPPBR  Harbor. — On  west  side,  in  greenstone,  amethyst,  ba- 
rytes, quartz  crystals. 

M008BPATH. — Feldspar  (red),  hornblende,  muscovite,  black  tourmaline. 

Musquash. — On  East  side  Harbor,  copperas,  graphite,  pyrites;  at 
Shannon's,  chrysotile,  serpentine;  East  side  of  Musquash,  gtutriM 
crystals/  (in  conglomerate). 

Portland. — At  the  Falls,  large  bed  of  graphite  (impure);  at  Fort  Howe 

Hill,  ettldte  (fine  crystals  in  several  forms),  grRp\i\l«\  Ctoni^%  ^^\^ 
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asbestos,  calcite  (fibrous),  ehrysotUe^  magnetite,  Hrptntint^  stestili^ 

Lily  Lake,  white  aagite  f,  chrysotile,  graphite,  aerpeauiie,  stetlite, 

talc;  How's  Road,  two  miles  out,  epidote  (in  syenite),  steatite  in 

limestone,   tremolit$;  Drury's  Cove,  graphite,  pjrilei^  pjraUolitel 

indurated  talc. 
QuAco. — At  Light  House  Point,  large  bed  of  ozjd  of  manganese;  wMt 

of  Point,  lignite ;  east  of  Quaoo,  at  Fuller's  Creek,  graphite,  ins 

pyrites ;  farlner  eastward,  asbestus,  chrysolite,  black  tottrmalinsi 
Red  Hbad. — Calcite  (fibrous),  red  jasper. 
Sheldon's  Point. — Actinolite,  asbestus,  caltite,  epidote,  (pbtadte  tid 

zoisite,)  malachite,  specular  iron. 
Caps  Spbncer. — Asbestus,  calcite,  chlorite,  specular  iron  (in  eryitali). 
Ten  Mile  Ckbek. — Coal  (in  slate  and  sandstone). 
Westbeaoh. — At  east  end,  on  Evans'  Farm,  chlorite,  talc,  ^uorli  0y^ 

tals ;  half  a  mile  west,  chlorite,  copper  pyrites,  magneute  (feik), 

magnetite. 
Point  Wolt  and  Salmon  Rrvia. — Asbestus,  chlorite,  cbiysoooOi, 

copper  pyrites,  erubescite,  pyrites. 

SUNBURY  CO.    Ormocto  Ritir.— Ten  miles  up  north  branch,  cosL 

Lincoin. — ^Bog  iron  ore  (abundant)^  wad. 
YICTORI A  CO.    Tabiqus  Riveii.— iJ^te,  eamaian,  jasper ;  at  mMth, 

south  side,  galena ;  at  mouth  of  Wapskan^n,  gypaum,  salt^riiy; 

three  miles  above,  stalactites  (abundant). 
QuiSABis  RiYRR. — Blue  phosphate  of  iron,  in  clay. 
WESTMORELAND  CO.    Bellevue.— Iron  pyrites. 
DoRCESTRR. — On  Taylor's  Farm,  cannel  coal,  clay  iron  atone ;  on  Ajrv 

Farm,  asphaltum,  petroleum  spring. 
Grand  ance. — Apatite,  selonite  (in  lafge  crystals). 
Memramcook. — Coal  (albertite). 
Srbdiao. — Four  miles  up  Scadoue  River,  coal. 
YORK  CO.    Nashwaak  Kivbr. — Coal ;  Jay  Creek,  coal. 
PoKiooK  RrvER. — Stibnite?  tin  pyrites^  in  granite,  (rare);  Hsnej 

Settlement,  wad.^ 

NOVA    SCOTIA. 

ANNAPOLIS  CO.    Chute's  CoyK.—Apophyllite,  natrolite. 

Gates'  Mountain. — Analcime,  magnetite,  mesoliUf  nairoKUj  stiHn^ 

thorosonite  ?* 
Hadlby's  Mountain. — Chlorophseite,  henlandite. 
Maroaretville. — Epistiibite?"  laumontite,  (colored  green  by  copper), 

stiibite. 
Martial's  Cove. — Analcime  f  (inclosing  native  copper),   chabaxite, 

Jieulandite, 

*  See  note  on  Antimony  (Stibnite)  in  New  Brunswick  in  the  preceding  nomberof 
this  Journal,  p.  160. 

*  See  Introduction,  page  211. 

*  A  mineral  from  this  locality  has  been  deacribed  as  epUiilbiU  by  Prot  Hov, 
of  Kings  College,  Nova  Scotia ;  but,  in  a  recent  communication  to  the  writer,  tint 
gentleman  expresses  a  doubt  whether  it  may  not  prove  to  be  hettlandite  on  fortber 
examination.  The  crystalline  form  of  the  mineral  could  not  be  ascertained  litKD  tfai 
•pedmen  analysed.  o.  c.  a. 
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Mooes  RivBit. — Beds  of  magnetite. 

NiCTAu  River. — At  the  Fallt,  bed  of  hematite. 

Paradise  River. — Black  tourmaline,  »moky  quartx  !!  (perfect  crystals, 
more  than  one  hundred  pounds  in  weight,  have  been  found  in  the  soil). 

Port  Qeorge. — Farbelite,  laumontite,  mesolite,  stilbite ;  east  of  Port 
Greorge,  on  coast,  apophyllite  containing  gyroUte. 

Peter's  Point. — West  side  of  Stonock's  Brook,  apophyllite  /,  calcite, 
heulandite,  launumtiu!  (abundant),  native  copper,  stilbite. 

St.Croiz  Cove. — Chabazite,  heulandite. 

Wilmot. — At  the  Spring,  copperas. 

>LCH£ST£R  CO.  Five  Islands.— East  River,  harytea  /,  calcite,  dol- 
omite (ankerite),  hematite,  copper  pyrites;  Indian  Point,  mala- 
chite, magnetite,  red  copper,  tetrahedrite ;  Pinnacle  Islands,  alla^ 
am«,  calcite,  ehabagite/^  natrolite,  siliceous  sinter. 

LoirDONDERRT. — On  branch  of  Great  Village  River,  barytHj  ankerite, 
hematite,  limonite,  magnetite;  Ck>ok*s  Brook,  ankerite,  hematite; 
Martin's  Brook,  hematite,  limonite;  eastward  of  Great  Village  River, 
on  high  ground,  hematite,  limonite ;  at  Folly  River,  below  Falls, 
ankerite,  iron  pyrites ;  on  high  land,  east  of  river,  ankerite,  hema- 
tite, limonite ;  on  Archibald's  land,  ankerite,  baryles,  hematite. 

Salmon  River. — South  branch  of,  coal,  copper  pyrites,  hematite. 

Shdbenacadib  River. — Anhydrite,  calcite,  barytes^  hematite^  oxyd  of 
manganese ;  at  the  Canal,  iron  pyrites. 

Stewiaoke  River. — Barvtes  (in  limestone). 

UMBERLAND  CO.    Cape  CHiEGNECTo.—Barytes. 

Cape  D*Or. — Analeinu,  apophyllite //  (large  crystals,  highly  modified), 
chabazite,  fardelite,  lauraontite,  mesolite,  malachite,  natrolite,  native 
copper,  obsidian,  red  copper  (rare),  vivianite  (rare);  Horse-shoe 
Cove,  east  side  of  Cape  D*Or,  analcime,  calcite,  stilbite. 

Isle  Haute. — South  side,  analcime,  apophyllite  / /^  albin?,^  caLcite, 
heulandite /  f,  natrolite,  mesolite,  stilbite/ 

JoGoiNS. — Coal,  hematite,  limonite;  malachite  and  tetrahedrite  at 
Seaman's  Brook. 

Parrsborouor. — Augite,  amianthus,  calcite,  gypsum,  hematite^  iron 
pyrites,  magnetite,  quartz. 

Partridge  Island. — Analcime,  apophyllite/  (rare),  amethyst/  agate, 
apatite  (rare),  calcite/ /  (abundant  in  large  and  highly  modified 
crystals)  ,cliabazite  (acadiolite),  chalcedony,  cat's -eye  (rare),  gypsum, 
hematite,  heulandite/,  magnetite,  stilbite! /  (very  abundant). 

Clark's  Head. — Analcime,  anhydrite,  chlorite,  calcite,  hematite,  prehn- 
ite?,  tremolite. 

Swan's  Creek. — West  side,  near  the  Point,  calcite,  g}'psum,  heuland- 
ite, iron  pyrites ;  east  side,  at  Wasson's  Bluff  and  vicinity,  anaUitne// 
(occasionally  enclosing  native  copper  and  malachite),  ajyophyllite  / 
(rare),  calcite,  chabazite/ /  (white,  wine-yellow,  and  red  (acadiolite) 
in  large  and  very  perfect  crystals),  gypsum,  heulandite//,  malachite, 
natrolite /f  native  copper,  red  copper  (rare),  siliceous  sinter. 

Specimens  of  the  minerul,  from  this  locality,  which  has  for  many  years  passed 
ter  tha  name  of  albin^  hare  recently  been  examined  by  the  writer,  and  prored 
be  merely  a  variety  of  calcite.  o.  a  m. 
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Two  Islands. — ^Moas  Agate,  analeiiiie,  oileite,  ehaVmitei  ImdmUM, 

McEat^s  Head. — Analcime,  caloite,  bealandite,  silietomM  Mter! 

Stroniz  Brook. — Lanmontite. 
DIQBY  CO.    Bribr  Island. — Native  oopper,  in  timp. 

DiOBT  Neck. — Sandy  Core  aod  vicinity,  agaU^  mmnihfU^  oilejki  cW> 
aziU,  hematiU !  (in  perfect  crystab),  UmmiimUU  (abnndaai),  mig> 
netite,  MtilbiU^  quartz  crystals. 

Oulliver's  Hols. — MoffneHUy  MiUhiU  ! 

Mink  Cove. — Amethyst,  ehdnmU!  (oiystab  an  indi  in  diaiiMtar)i 
quartz  crystals. 

Nichol's  Mountain. — South  side,  amdkytt^  mapmHUl  (la  laigsaad 
perfect  crystals). 

Trout  Cove.— ^ix  miles  east  of  Sandy  Cove,  apaUf  tkaktdmif. 

Wiluam's  Brook. — Near  source,  ckahtmU  (green),  hanhuidif,  stJlbik^ 
quartz  crystals. 
6UYSB0R0'  CO.     Cape  Cansbau.— ^iufa/«nlf|  abnndnt  k  mici 
and  clay. slate. 

GursBORo'. — Galena,  hematite. 
HALIFAX  CO.    Gat's  River.— Galen^  in  limestone. 

Halifax. — Southwest  of,  garnet,  staurotide,  tourmaline. 

Tangier. — Oold!  (occasionally  crystalised)  in  qnarli  Tmi  kdif 
slate,  associated  with  auriferous  pyrites,  galena,  nematite^  niilMWi 
and  magnetite.'  Gold  has  also  been  found  in  the  saioe  fuiMM^ 
accompanied  by  iron  pyrites  and  mispickel,  at  Conntry  Harboithrt 
Clarence,  Isaac's  Harbor,  Indian  Harbor,  Laidlow's  Farm,  LawrvM*  \ 
town,  Sherbrooke,  Salmon  River,  and  Wine  Cove. 
HANTS  CO.    Cheverie. — Oxyd  of  manganese  (in  limestone). 

Petite  River. — Gypsum,  oxyd  of  manganese. 

Windsor. — Calcite,  cryptoraorphite  (boronatrocalcite  f ),  glaoberiil^ 
hayesine.     The  last  three  minerals  are  found  in  beds  of  gypsvm.* 
INVERNESS  CO.     Mabon  Harbor.— /Vuor  spar .'  (green). 
KINGS  CO.     Black  Rook.— Centrallassite,  cerinite,  cyanolite;"  a  inr 
miles  east  of  Black  Rock,  prehnite  ?,  atilbite  ! 

Cape  Blomidon. — On  the  coast  between  the  Cape  and  Cape  SpKt,  die 
following  minerals  occur  in  many  places :  some  of  the  best  lociliUei 
are  nearly  opposite  Cnpe  Sharp, — analcimef/y  agaU^  amitkifd!^ 
apophyllite!,  calcite,  chalcedony,  chabazite,  gmelinite  (ledererits)i 
faroelite,  hematite,  keulandite!^  laumontite,  magnetite,  malachite^ 
mesolite,  native  copper,  (rare),  natrolite/y  psilomelane,  MbUilt 
thomsonite?,  quartz. 

Cornwallis. — At  the  Bridge,  oxyd  of  manganese. 

Hallos  Harbor. — Analcime,  henlandite^  laumontite,  Miilbite, 

North  Mountains. — Amethyst,  bloodstone  (rhn)^ferru^noui  qwartt 
mesolite  (in  soil). 

Long  Point. — Five  miles  west  of  Black  Rock,  heulandite^  laurnKmHuHt 
stilbiiel! 

ScoT^s  Bay. — Agate,  amethyst,  chalcedony,  mesolite,  natrolite. 


*  This  Journal,  [2],  zxxii,  895. 1861.       *  This  Jonmal,  rsl.zxiv,  280,  sod  sndi  t 
^  Ed.  5«w  PbU.  Joor.,  x,  $4. 
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WooDwoftTH*8  Covs. — ^A  few  miles  west  of  Scot's  Bay,  a^atef^  ehai-^ 
cedcny  /,  jasper, 
LUNEN BURG  CO.    CflBerBiu— €Md  Ri?er,  gold  in  quarti,  iron  pyrites, 
mispickel. 
Caps  La  Havb. — Irwip^teM/ 
The  ^  Otbnb." — Chid,  oor  the  beach  and  in  quartz  veins,  iron  pyrites, 

mispickel ! 
PsTiTB  RivBR. — Gold,  in  slate. 
PICTOU  CO.     PicTou. — Jet,  oxyd  of  manganese,  limonite ;  at  Roder*s 
Hill,  six  nsiles  west  of  Pictou,  barytes;  on  Carribon  Ri?er,  gray  cop- 
per and  malachite  in  lignite;  at  Albion  Mines,  coal,  limonite;  East 

^River,  limonite. 

QUEENS  CO.    WisTFisLD. — Gold  in  quartz,  iron  pyrites,  mispickel. 

Fnrs  RiVBRS. — Near  Big  Fall,  gold  in  quartz,  pyritiw,  mispickel,  limonite. 
RICHMOND  CO.    Plaibtkr  Covb.— West  of,  barytes  and  calcite  in 

sandi^tone ;  nearer  the  Co?e,  calcite,  ^«or  spar  (blue),  chalybite. 
6HELBURNE  CO.    Shblburnb. — Near  mouth  of  Harbor,  garnets  (in 
gneiss) ;  near  the  town,  rose  quartz ;  at  Jordan  and  Sable  River, 
Miaurotide  (abundant  in  clay  and  mica  slates),  schiller  spar. 
SYDNEY  CO. — Hills  east  of  Lochaber  Lake,  iron  and  copper  pyrites, 
cbaiybite,  hematite. 
MoRRisTOWK. — Epidote  in  trap,  gypsum. 
TABMOUTH  CO.    Crbam  Pot.— Above  Cranberry  Hill,  gold  in  quarti, 
pyrites. 
Cat  RocXd — Foochu  Point,  asbestus,  calcite. 

NEWTOUNDLAND. 

AnoNT^s  laLABTD. — Iron  pyrites,  in  large  cubical  crystals. 

Capb  Bonavista, — Copper  pyrites,  in  quartz  veins. 

Catauva  Harbor. — On  the  shore,  iron  pyrites/  large  and  perfect  crys- 
tals, in  slate. 

Cbalkt  Hill. — Feldspar,  in  crystals. 

CoppBR  Island,  one  of  the  Wadham  group. — Copper  pyrites  (abundant). 

CoDROT^s  Iblakd. — Gypsum,  granular  and  fibrous. 

Orbat  Codroy  Rivbr. — On  left  bank,  near  mouth,  gypsum,  (abundant) ; 
seven  mil«s  inland,  bituminous  coal. 

Gobcbptiok  Bat. — On  the  shore  south  of  Brigus,  erubescite  and  gray 
copper,  in  trap. 

Grbat  WnrrB  Bat. — Gold  Cove,  copper  pyrites,  in  quartz  veins. 

Grand  Pokd. — Northeast  of,  bituminous  coal,  cannel  coal. 

Hall's  Bat. — In  the  bank  of  a  river  flowing  into  the  bay,  copper  pyrites 
in  quartz  veins,  traversing  chlorite  slate ;  at  the  head  of  the  tide  on  the 
same  river,  shell  marl,  a  bed  twenty  feet  in  thickness. 

HuicBBR  RnrBR. — Near  mouth,  marble  (abundant),  muscovite. 

Bat  of  Islands. — Southern  shore,  iron  pyrites,  in  slate. 

Lawn. — Arffentiferous  galena,  horn  silver,  ruby  silver,  silver  glance. 

Placbbtia  Bat. — At  La  Manche,  two  miles  eastward  of  LitUe  Southern 
EUrbor,  yalena  I  very  pure  and  abundant,  in  a  vein  of  pink  calcite  trav- 
ersing metamorphic  slate.  This  vein  is  now  worked,  and  1400  tons 
of  galena  have  recently  been  taken  from  it    On  the  op^^oiAXA  iA!i<^  ol 
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the  bthmus  from  Plaoentia  Bay,  baiytet  (fleth-coloradX  in  a  tap 

vein,  occasionally  accompanied  by  copper  pyritet. 
Port  au  Port. — On  the  Lithroiiii,  native  copper,  in  trap. 
St.Gioros's  Bat. — Galena  in  limestone;  at  CrabVs  fever,  tntanniMM 

coal,  (vein  three  feet  in  thickneBs),  gypeum  in  bank  of  a  biook,  aik 

•pringt. 
Shoal  Bat. — South  of  St  Johns,  copper  pyrites. 
Tor  Bat. — Fonr  miles  from  St  Johns,  a  c£Alybeata  q[Nni^,  noted  fa  ill 

medicinal  properties. 
Trinitt  Bat. — ^Western  extremity*  barytes  (flesh-eolored),  alaige  von. 
Harbor  Qrxat  St.  Lawrxnob. — ^West  side,  flnor  spar,  galena. 

SbtfBeld  Lsbrmtory,  TaU  OoUege,  Sept  10, 1862. 


Abt.  XSIV.—On  the  (hrredwn  of  the  ElemenU  of  the  OMcfi 
Cbmet ;  by  James  C.  Watson,  M.  A.,  Piofeasor  of-  PhjM  in 
the  Universit J  of  Michigan. 

Whsn  a  new  comet  has  been  discovered,  its  orbit  may  be  defeanuaid 
approximately  from  three  observations  made  immediately  after  iti  ^ 
covery.  If  the  intervals  between  the  observations  are  nearly  ec|Bsl,  tk 
method  of  Olbers  may  be  applied,  but  if  the  intervals  are  oonsidsriblf 
unequal,  a  nearer  approximation  may  be  made  by  the  method  of  Legsndfti 
When  the  approximate  elements  have  been  found,  and  it  is  required  to 
find  a  system  of  parabolic  elements  which  will  best  satisfy  all  the  obtura- 
tions available,  the  following  method  will  be  found  very  convenient  ia 
practice,  and  will  invariably  give  satisfactory  results. 

Let  t,  t\  t'\  be  the  times  of  observation,  corrected  for  the  timeof  abi^ 
ration  and  reduced  to  the  same  meridian ;  A,  X',  A",  the  geocentric  lomi" 
tudes,  and  ^,  ^\  P'\  the  geocentric  latitudes  of  the  comet  at  the  dais  sf 
the  first,  second  and  third  observations  respectively.  The  obsenrstioM 
must  be  corrected  for  parallax  and  reduced  to  the  mean  equinox  of  S 
fixed  epoch,  which  is  usually  taken  at  the  beginning  of  the  yesr.  Lat 
us  also  denote  by  R,  R',  R",  the  distances  of  the  earth  from  the  inn,  sod 
by  0,  0',  0'',  the  longitudes  of  the  sun,  for  the  dates  of  the  obserfir 
Uons  respectively. 

The  codrdinates  of  the  first  place  of  the  earth,  referred  to  the  Oaxi, 
are: 

xz=R"co8  O  "  -  R  cos  O  t 
y=R"8inO"-R8inO. 

If  we  represent  by  p  the  chord  of  the  earth's  orbit  between  the  plM0* 
corresponding  to  the  first  and  third  observations,  and  by  G  the  loogi- 
tude  of  the  first  place  of  the  earth  as  seen  from  the  third,  we  shall  ItfVf 

xz=:g  cos  G, 
y=zg  sin  G ; 
and  consequently, 

R"cor(0  "  -  O )  -  ^=5^  c<»(G  -  O). 

R"8in  (O  " -  O )       =^  sin  (G - ©).  (1) 
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The  oodrdinatet  of  the  first  place  of  the  comet  referred  to  the  third 
place  of  the  earth  are : 

« 1=^  coftj?  cos  A+^  cos  G, 
y  j=^  cos  P  sin  l-^p  sin  G, 
1^1=^  sin  ^, 

ivhere  ^  is  the  distance  of  the  comet  from  the  earth  at  the  first  ob- 
lerration. 
Let  na  now  put 

dTjzrDcosBcosL, 

y^zzDcosBsinL, 

z^=zD  sin  Bf 
and  we  shall  hare 

D  cosB  cos  (L- G)=-^  cos  I?  coe  (X— G)+^, 

D  cos  B  sin  (L-G)=ii  cos  |9  sin  (A-  G),  (2) 

D  sin  B  =^  sin  ^. 

If  we  represent  by  tp  the  angle  at  the  third  place  of  the  earth  between 
the  first  and  third  places  of  the  comet,  we  obtain 

cos  g)=:coeB  cos  (?"  cos  (X"— L)-|-8in  B  sin  (?". 

Let  us  now  put 

n  sin  mzzsin  |9",  ^^v 

n  cos  m=:co8(?"  cos  (V'-L),  W 

nd  we  shall  have 

cos  9=zn  cos  (B  -  m).  (4) 

Let  »  be  the  chord  of  the  orbit  of  the  comet  between  the  first  and  third 
fboes,  and  we  get 

«2=zD2+ii"2 — 2Dii"  cos  9, 

er  «a=(ii"  -  D  cos  9)^+^2  sin^  9,  (6) 

vhere  ^"  is  the  distance  of  the  comet  from  the  earth  corresponding  to 
file  third  observntion. 

If  f  and  ff"  represent  the  angles  at  the  earth  between  the  sun  and 
eomet  at  the  first  and  third  observations  respectively,  we  shall  have 

COSV  =C08^    cos  (A   —0  ),  f^y. 

cos  ^"=coe  I?"  cos  (i"— G)").  ^^ 

Then,  if  we  denote  by  r  and  r"  the  distances  of  the  comet  from  the  sun, 
It  the  times  t  and  <'',  we  obtain 

r^  =i{J   -R  C08V  )^+R*    s\u'% 
r"a=(-^"-R"cos^")24-R"«  sin^  y/". 
Let  U8  now  put 

D  sin  9  =:A,  D  COS9  =0, 

R  sin  Iff  =C,  R  COS  V'  =<?, 

R"sin  ^^"=0",  -R^cos  ^"=c", 

<Qd  equations  (5)  and  (7)  become 

r  =V(j'^c  )a+C2,  (8) 
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TbeM  equations  (8)  together  with  L&mbert's  equalioQ, 

('+'"+<)'-(r+r"— )*=M(r-<),  (9) 

wbe»  log.M:=  9'0137327,  will  enable  us  to  determine  ^"  bf  ancoHnn 

iximalionB,  when  the  Talue  of  tl  is  given, 

B  may  therefore  assume  a  value  of  ^  by  means  of  the  approuinill 
Mein«nts  of  the  orbit,  an<1  then  fliid  the  value  of  J"  for  wliich  the  con» 
ponding  Yalues  of  r"  and  »  will  satisfy  equation  (9),  It  vrill  be  ofcsened 
tbat  tbe  vulue  of  ^"  must  be  found  by  trial ;  and,  if  we  assume  also  u 
approximate  value  of  ^1",  we  may  find  r"  from  the  last  of  equations  (S) 
mod  then  determine  x  from  equation  (9).  Then  we  obtain  a  second  rilut 
of  J"  from  the  equation  

Wilh  the  value  of  J"  thus  obtained  we  recompute  r"  and  »  as  before,  mi 
in  a  aimilar  manner  find  a  still  nearer  approximation  to  J".  A  few  iriili 
will  generally  give  the  correct  result. 

Wlien  ^"  has  thus  been  delermiued  we  find  the  heliocentric  plamo' 
tlia  oomet  by  tlie  following: 

JmUmli-O)       =rco.i.in(i-0),  (10) 

^"eo.f"c«,(l"-0")-E'-'"™'"«»('"-0"). 
^■■co.^'^.ii,(l--0")  =r'^0<>.4'^.in(("-O-),  (U) 

where  b,  b",  and  I,  I",  are  respectively  the  heliocentric  latitudes  and  )Migt> 
tudea  of  the  comet  at  the  times  I  and  C.  The  values  of  r  and  r"  ahodld 
agree  with  those  obtained  from  eouations  (3). 

The  elements  of  the  orbit  are  then  found  from  the  heliocentric  plM« 
bj  moADs  of  the  well  known  formutx.  For  the  node  and  inclinMion,  *l 
uve 
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the  upper  lign  being  used  when  the  motion  i%  direct  and  the  lower  ligs 
when  the  motion  is  retrograde,  corresponding  respectively  to  the  eiM* 
where  /">f  and  /"<;i.  In  these  equations,  Q  denotes  Uie  lonarilnde  of 
the  ascending  node,  and  ■  the  inclination  of  the  plane  of  the  orbit  to  tbe 
ecliptic. 

Tlie  longitudes  in  tbe  orbit  are  given  by  tba  equations : 

'»''g(''  -G)=t'"ig{^  -a)»eci, 
tang  (S"-  Q)=iang  (("-  Q)  sec  i, 


(13) 

— r"  cos  (*'— #)  j  a-fr"'  sin"  {6"  —(9). 


where  0  and  6"  are  tbe  longitudes  in  the  orbit. 

Aft  a  check  on  tbe  accuracy  of  the  computation  we  hare 


/.  C  WaUon  an  the  Elements  of  the  Orbii  of^CameL    Sftt 
For  the  loDgitude  and  distance  of  the  perihelion  we  put 


and  then  we  shall  hare 


1     .   _  tang2M 

sm  F=  ** 


Vg         '"8ini(^'-<?)Vri^'  (U) 

1         __^  sec  2« 

V5^       coei(^'-.^)Vrr"* 

where  2Fz:|'^0-f^Q  -n,  ^  denoting  the  perihelion  distance,  and  n  the 
longitude  of  ttie  perihelion. 

£9!  V  and  tr^  be  the  true  anomalies  at  the  times  i  and  (^,  and  we  hare 

* 

r=±^  -  If,  v"::s6^  -  w,  for  direct  motion,  and 

vznn  -  (?,  v"s=n  -  (9",  for  retrogade  motion. 

Then  for  the  time  of  perihelion  passage  T,  we  have 

a 

Tz=Lt±t^  (26  tang«  i»+75  tang^r),  (16) 

which  should  M^ree  with  the  value  of  T  found  by  using  the  values  of 
<",  v^^  instead  of  i  and  v, 

log  27T  =  0-0898728. 

The  preceding  formul®  are  all  that  are  required  for  finding  the  eleroenta 
cf  the  orbit  from  two  observations,  when  one  of  the  geocentric  distances 
is  given.  To  solve  the  problem  proposed,  we  assume,  in  the  first  place, 
an  approximate  value  of  ^i,  and  compute  the  elements  of  the  orbit  from 
the  nrst  and  third  observations,  by  means  of  these  forraulee.  With  the 
elements  thus  obtained  we  compute  the  place  of  the  comet  for  the  time  i\ 
and  compare  it  with  the  corresponding  observation,  and  if  we  denote  the 
computed  longitude  and  latitude  by  ^of  ^^^  ?'o  respectively,  we  shall 
have 

i'+ii'=X'^,  and  |?'+t^'=i?'o, 

where  u'  and  iiK  are  the  differences  between  computation  and  observation* 
N'ext,  assume  a  second  value  of  the  distance  of  the  comet  from  the  earth 
at  the  time  f,  which  we  represent  by  d-j^Jy  and  compute  the  correspond* 
ing  system  of  elements,  and  we  shall  have  as  before 

X'+u"=:X'o,  and  |?'+w"=l?'o. 

Wc  also  compute  a  third  system  of  elements  from  J  -  dJ^  (dJ  being  the 
aame  as  before,)  and  denote  the  differences  between  computation  and  ob- 
aenration  by  u  and  to,  then  we  shall  have^ 

*  The  aasamed  yaloes  of  A-dA»  A.  and  A+^A,  sbonld  be  so  taken  that  the  correct 
^alue  of  A-*viz.,  that  for  which  the  differences  u  and  10  are  a  miaimunL'— «]bAUL^ 
^itluD  the  limits  A~dA  and  /^+5A,  which  may  always  be  eSecled. 
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and  similarly  fot  10,  w\  and  w".    If  theae  three  numbers  are  exictlj 
represented  by  the  expression 

"+K.^)+'(r.)*' 

where  ^-|-x  is  the  general  value  of  the  argument ; — since  the  ralues  of «, 
u\  and  n'^  will  be  such  that  the  third  di&rences  may  be  neglected,  this 
formula  may  be  assumed  to  express  exactly  any  value  of  the  fnnctioi 
correspondiug  to  a  value  of  the  argument  not  differing  much  from  ^,  or 
between  the  limits  ar=  -  d^  and  zzzi-^-dd. 
To  find  the  coefficients  a,  |9,  and  7,  we  have* 

X  FMBtkm.     UtfiC  Um. 

whence  by  comparison  we  find 

a=f{J) ;  /?=i  ]f{J  « l^-^)+/(^+ja^)  (  ;  and  r=if'{^ 

Now  in  order  that  the  middle  place  may  be  exactly  represented  in  loogi- 
tudci  we  shall  have 


Argomeot.      Fimetioa.  IttdUT.  2ddiff 


from  which  we  find 


'(r.)'+'(3^)+-»- 


or 

X''p,dJ=zO.  (17) 

In  the  same  manner,  the  condition  that  the  middle  place  shall  be  exadlj 

represented  in  latitude  gives 

x-p'.dJ^O.  (18) 

In  order  that  the  orbit  shall  exactly  represent  the  middle  place,  it  1^ 
quires  that  both  conditions  shall  be  satisfied  simultaneously,  but  it  wfll 
rarely,  if  ever,  happen,  that  this  can  be  effected,  and  we  must  tberelbn 
find  the  most  probable  value  of  «  from  the  equations  (17)  and  (18);  viL, 
that  for  which  the  sum  of  the  squares  of  the  residuals  shall  be  a  minimoiDi 
Having  thus  determined  the  roost  probable  value  of  or,  we  compute  a 
final  system  of  elements,  with  the  geocentric  distance  J-^-x  corresponding 
to  the  time  t. 

The  application  of  these  formulae  is  not  limited  to  the  case  of  three 
observations.  With  an  approximate  value  of  J  we  may  compute  the 
elements  from  the  extreme  observations,  and  compare  any  number  ef 
intervening  places,  each  of  which  will  furnish  two  equations  of  condition 
for  the  determination  of  x.  Should  it  he  found  that  the  residuals  resuH- 
ing  from  the  final  elements  exceed  the  limits  of  the  probable  errors  of  tlie 
observations,  the  orbit  cannot  be  a  parabola,  aud  it  will  be  necessary  to 
determine  the  excentricity. 

Ann  Arbor,  Mich.,  December,  1862. 

*  The  coefficieDt  0  should  not  be  confoanded  with  the  latitude  0  previoudy  used. 
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Art.  XXV. — Geographical  ybiices.    No.  XIX. 

PHYSICAL    GEOGRAPHY    OF    THE    REPORT    ON    THE    MISSISSIPPI 

RIVER,    BY    HUMPHREYS    AND    ABBOT. 

The  report  of  Captain  Humphreys  and  Lieut.  Abbot  of  the 
Corps  of  Topograpbical  Engineers  of  the  United  States  Arnay, 
on  the  '^  Physics  and  Hydraulics  of  the  Mississippi  Biver,"  has 
already  been  noticed  in  this  Journal,  in  an  article  which  gave  a. 
conspectus  of  the  entire  work.^  The  universal  interest  now  felt 
in  everything  which  illustrates  the  Physical  Geography  of  the 
United  States,  the  importance  of  this  elaborate  survey  of  the 
most  characteristic  region  of  our  country,  and  the  difficulty  of 
obtjiining  copies  of  so  costly  a  volume  lead  us  to  refer  again  to 
some  of  the  statements  which  are  made  by  the  authors. 

The  immediate  occasion  of  this  work,  as  the  reader  will  re- 
member, was  an  act  of  Congress  directing  a  scientific  survey  of 
the  Mississippi  Delta,   including  such  investigations  as  might 
tend  to  determine  the  most  practicable  plan  for  securing  it  from 
inundation,  and  the  best  modes  of  deepening  the  channels  at 
the  mouths  of  the  river.     The  -report,  consequently,  is  chiefly 
devoted  to  the  Phvsics  and  Hydraulics  of  the  river,  that  is  to 
fiay,  to  the  laws  of  velocity  ana  volume,  and  the  possibility  of 
80  controlling  the  current,  as  to  protect  the  regions  adjacent  to 
the  delta  from  destructive  floods,  and  so  as  to  maintain  the  facil- 
ities of  navigation  in  the  channels  near  the  gulf.     But  the  topo- 
graphy and  hydrography  of  the  entire  basin  of  the  Mississippi, 
inclading   all  its  various  tributaries,  are  likewise  elaborately 
discussed.     It  is  to  this  portion  of  the  report,  the  Physical 
Geography,  that  we  now  call  attention.     Our  object  will  be 
to  conaense  within  a  limited  space,  some  of  the  geograpKical 
fiicts  which  the  volume  contains,  so  that  those  who  cannot  con- 
sult the  work  itself  may  turn  here  for  such  information.     In 
doing  this  we  shall  confine  ourselves,  without  comment,  to  the 
statements  of  the  authors,  generally  employing  their  own  lan- 
guage.    We  regret  that  the  limit  of  this  article  compels  us  to 
omit  some  of  the  interesting  details  which  their  scientific  zeal 
and  thoroughness  have  brought  together. 

Begarding  the  true  Mississippi  river  as  beginning  at  the  con- 
fluence of  the  Upper  Mississippi  and  the  Missouri,  eight  of  its 
tributaries  are  so  important  as  to  be  distinguished  from  all  the 
rest.  In  the  order  of  the  magnitude  of  their  basins,  these  are 
the  Missouri,  Ohio,  Upper  Mississippi,  Arkansas,  Red,  White, 
Ya2xx)  and  St.  Francis.  They  are  described  in  the  order  of 
their  geographical  position,  first  the  right  bank  and  then  tlie 

»  [2],  xxxiii,  181. 
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lefl^  beginning  with  the  southernmost,  as  follows:  Bed,  Arkaa- 
808,  White,  St.  Francis,  Missouri,  Upper  Mississippi,  Ohio  and 
Yazoo. 

1.  Bed  river  Basin.* — Few  regions  so  limited  in  area,  say  tlie 
authors,  are  so  diversified  in  character  as  this  basih.  While  it 
includes  only  97,000  square  miles,  large  tracts  of  rich  allih 
vion,  a  range  of  primitive  mountains,  numerous  lakes,  a  rolliDg 
prairie,  and  a  salt-desert  tract  are  found  within  its  borders.  Gapi 
Marcy,  U.  S.  A.,  first  explored  the  sources  of  Red  river  in  1851 
The  general  course  of  the  stream  is  thus  delineated  in  his  rep(»t 

The  Bed  river  rises  in  the  eastern  rim  of  the  vast  desert 
plain  known  as  el  Llano  Estacado  at  an  elevation  of  abocrt 
2,600  feet  above  the  sea.  After  flowing  through  a  narrov 
ravine,  some  sixty  miles  in  length,  the  river  passes  to  the  sooth 
of  the  Witchita  Mts.,  the  highest  peak  of  which,  Mt  Soott^  ii 
1135  feet  above  its  base.  Beyond  this,  to  the  east,  the  river 
traverses  ^'  the  cross  timbers,"  an  extensive  belt  of  woodland!^ 
which  extend,  between  twenty  and  thirty  miles  in  width,  from  the 
Arkansas  river  to  the  Brazos,  some  400  miles.  Still  farther  east) 
the  celebrated  Eed  river  raft,  an  accumulation  of  drift  loga^ 
about  thirteen  miles  long,  obstructs  the  course  of  the  stream. 
Below  this,  the  river  traverses  a  fertile  and  populous  region,  the 
character  of  which  is  well  known. 

The  width  of  the  Red  river  between  its  banks,  eight  miles 
below  the  point  where  it  issues  from  the  Llano  Estacado,  is  2700 
feet;  just  below  the  mouth  of  the  North  fork,  2000  feet;  about 
60  miles  below  the  mouth  of  this  tributary,  2100  feet;  at  the 
mouth  of  the  Big  Witchita,  600  feet;  at  Alexandria,  720  feet; 
at  mouth  of  Black  river,  785  lieet;  at  mouth,  1800  feet  Tlieaa 
numbers  indicate  the  characteristic  variation  in  width.  While 
trayersing  the  sandy  desert,  the  river  spreads  out  to  a  width 
greatly  disproportionate  to  the  depth ;  but  when  the  more  kst* 
tile  and  clayey  soil  is  entered,  it  contracts  to  the  normal  dimen- 
sions corresponding  to  its  discharge. 

The  deptn  of  !]^d  river  varies  inversely  as  its  width,  being 
only  6  or  8  feet,  even  in  flood.s,  throughout  the  desert,  while  it 
is  some  50  feet  in  the  fertile  region.  In  extreme  low  water,  a 
depth  of  3  feet  may  be  depended  upon  below  Alexandria,  abonl 
4  leet  thence  to  the  head  of  the  raft,  and  one  foot  thence  to  Fort 
Towson. 

Steamers  of  4  feet  draught  can  ascend  to  Shreveport  at  any 
time  except  in  extreme  low  water,  but  to  Fort  Towson  or  even 
Fulton,  for  only  about  three  months  in  the  year,  and  they  fie- 
quently  only  run  in  one  direction  during  a  single  rise. 

The  river  above  the  raft  rises  and  falls  more  rapidly  than  tke 

'  The  river  takes  its  name  from  the  reddish  color  of  the  water,  profaablj  dcrirfd 
/rom  the  red  gypsum  over  which  it  passes. 
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Arkansas^  and  tbus  is  less  favorable  to  navigation.  The  raft 
also  is  a  serious  obstacle,  as  it  requires  the  boats  to  leave  the 
channel  and  pass  through  lakes  and  bayous. 

The  high-water  area  of  cross-section  throughout  the  desert 
country  is  probably  about  12,000  square  feet,  and  in  the  culti* 
Tated  region  fronn  30,000  to  40,000. 

The  range  of  the  river  is  greatly  affected  by  the  raft.  Thus 
at  Fort  Towson  it  is  some  45  feet^  the  maximum  (January  27, 
1843)  being  61  feet;  at  Fulton  it  is  35  feet;  at  the  head  of  the 
raft,  10  feet;  at  Shreveport,  25  feet;  at  Alexandria,  47  feet;  at 
the  mouth,  45  feet.  These  numbers  illustrate  the  effect  of  lakes 
in  modernting  floods. 

The  only  important  tributary  of  the  Red  river  is  the  Black 

river,  formed  bv  the  junction  of  the  Washita,  (the  Indian  name 

for  Black,)  Little  river,  and  Bayou  Tensas.    It  is  only  64  miles 

in  length. 

^  The  following  figures  exhibit  the  high  water  slope  of  Red  river. 
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2.  Arkansas  and  White  River  Basin, — This  basin  includes  au 
area  of  189,000  sq.  m.,  the  western  portion  of  which  lies  among 
the  summits  of  the  Bocky  Mountains,  the  middle  portion  com- 
prises the  great  sterile  plain  between  the  mountains  and  97^ 
west  long.,  and  the  eastern  part,  the  rich  alluvion  of  the  Missis* 
flppi  valley.  Although  diversified  in  climate  and  production, 
less  than  half  this  area  is  fitted  to  supply  the  wants  of  a  civ- 
ilized people. 

Lieut.  Pike,  U.  S.  A.,  explored  the  sources  of  the  Arkansas 
river  in  1806.  They  lie  among  the  Mts.,  west  of  the  South 
Park,  in  lat.  89°  and  long.  106°,  about  10,000  ft  above  sea 
leveL  Half  this  elevation  is  lost  in  the  first  150  miles.  The 
stream  then  traverses  a  sterile  hilly  region,  the  hills  gradually 
diminishing  in  size,  till  they  subside  into  the  plain  westward  of 
Beofs  Fort,  near  104°  W.  long.  Maj.  Emory's  Report  on  Gen. 
Kearny's  route  in  1846  describes  the  river  between  Bent's  Fort 
and  Great  Bend.  It  is  seldom  over  150  yards  wide,  and  gener- 
ally fordable.  The  bottom  land  a  few  feet  above  the  water 
level  viiries  from  half  a  mile  to  two  miles  and  is  generally  cov- 
ered with  good  nutritious  grass.  Beyond  Bent's  Fort  to  the 
east,  the  'big  timber'  is  found,  a  thinly  scattered  growth  of  larg^ 
cotton  woods. 
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Thence  to  Fort  Smith,  the  river  is  described  by  Cnpt  Bell 
who  explored  it  in  1820.  The  bluffs  here  approach  close  to  the 
river  bed.  Ravines  become  more  abundant  and  like  the  river 
banks  are  well  wooded.  The  water  becomes  slightly  brackish 
from  the  saline  springs  near  the  right  bank.  Below  the  Cimmi' 
ron  the  river  loses  its  pale  clay  hue  and  becomes  reddish.  Fort 
Gibson  marks  the  heaa  of  navigation,  beyond  which  the  river,  is 
the  remaining  642  miles,  traverses  a  fertile  and  settled  region. 

'*  The  width  of  the  Arkansas  undergoes  great  variations.  Neur  tki 
mountains  it  does  not  exceed  150  feet  It  gradually  increases  toaboot 
a  mile,  as  it  traverses  the  sandy  desert.  After  entering  the  hilly  and  fo 
tile  region  it  varies  from  1000  to  2000  feet. 

The  depth  of  the  Arkansas  also  varies  greatly  in  diflferent  parts  of  iti 
course.  Throughout  the  prairie  region  it  averages  about  two  or  thm 
feet,  exclusive  of  slioaU,  but  there  are  seasons  when  the  water  entirdf 
disappears,  being  absorbed  by  the  immense  beds  of  sand  in  which  'M 
channel  is  formed.  In  the  navigable  part  of  the  river  the  least  dfffh 
found  upon  the  bars  in  extreme  low  water,  from  the  month  to  theFoit 
of  Arkansas,  is  from  2*5  to  3*0  feet ;  thence  to  Little  Rock,  two  feet; 
thence  to  Fort  Gibson,  one  foot. 

The  range  of  the  river  between  low  and  high  water  is  about  45  feet  il 
Napoleon;  40  feet  at  South  bend;  35  feet  at  Li  tile  Rock ;  2dfisetit 
Fort  Smith  ;  10  feet  at  Fort  Gibson,  and  still  less  at  points  above.  Then 
numbers  do,  not  represent  the  extreme  ranges,  altliough  they  aremuA 
greater  than  those  that  usually  occur. 

There  are  generally  three  annual  rises  in  the  Arkansas.  As  obserted 
by  Colonel  Charles  Thomjis,  U.  S.  Army,  who  served  at  Fort  GiUoa 
many  years,  they  are  as  follows:  One  usually  begins  in  February,  owing 
to  the  winter  rains,  and  lasts,  on  an  average,  about  fifteen  days.  The 
next — the  principal  rise  in  the  year — is  occasioned  by  the  melling  snowe 
in  the  mountains  and  the  late  spring  or  early  summer  rains.  It  ocean 
in  May  and  June,  and  continues  into  July,  and  sometimes  into  AugatL 
The  river  generally  keeyts  up,  between  these  two  rises,  some  one  or  two 
feet  above  its  lowest  stage.  The  last  rise  is  in  Noveml»er,  produced  bf 
the  late  autumn  rains,  and  lasts  from  ten  to  twenty  days. 

Steamboats  from  three  to  four  feet  draught  can  almost  always  reach  i 
point  some  40  miles  above  Little  Rock,  and  during  the  flcHxls  can  reach  tf 
far  as  Fort  Smith  and  Fort  Gibson,  with  a  fair  prospect  of  being  able  to  re- 
turn. Both  the  Canadian  and  Arkansas  have  beeu  navigated  with  smsU 
steamers  as  far  up  as  the  wants  of  the  military  service  have  required. 
Steamers  of  eight  feet  draught  have  reached  Fort  Smith,  but  their  retiin 
during  the  same  rise  is  not  certain.  The  river  is  generally  very  low  after 
the  November  rise.  During  the  lowest  stage  it  is  difRcult  for  boats  of  the 
lightest  draught  to  reach  Fort  Smith. 

The  greatest  flood  of  the  Arkansas  on  record  occurred  in  1838.  Att- 
thorities  diflfer  as  to  its  relative  height  at  Little  Rock,  but  the  evidenoe 
tends  to  the  conclusion  that  it  exceeded  any  subsequent  flood  by  at  lent 
two  feet." 
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The  high  water  slope  of  the  Arkansas  is  thns  stated : 


loulh  of  Bolllng-iprlne  fiver, 
Tonth  of  Apbbpa  creek, 
;«M  Bent's  Tori,    - 
Icmr  Fort  Atklnuin, 
KMbeod,     ■       .       ■       ■ 
'Mr  Fori  Gibson, 
Teu  Fort  Smltb,   - 
tor  UiUe  Rod^  ■ 
Eonth. 


CkpUIn  OiumlMin. 


118    Llent«&«it  Wlilpple 
Ofil    iRallnmd  lertia. 
0-aii    iRaUroadleveli. 


The  Arkansas  has  two  noteworthy  tributaries.  The  Canadian, 
lich  rises  ,iQ  the  Haton  pass,  6000  feet  above  sea  level,  after 
ivcrsing  in  a  course  of  1000  m.  the  same  barren  region  through 
liich  the  Arkansas  flows,  empties  into  tbo  latter  midway  be- 
'een  Forts  Smith  and  Gibson.  The  White  Siver  drains  the 
ptile  region  which  crosses  the  Arkansas  above  Fort  Qibson. 
a  sources  are  abuat  1200  feet  above  the  Gulf. 
3.  SL  Francis  Bmjti.— This  region,  including  an  area  of  10,500 
[.  m.,  consists  of  the  St.  Francis  bottom  and  its  watershed. 
"D;  the  former  is  understood  the  belt  of  sw&mp  Innda  and  low  ridges 
log  b«<tweeD  the  Mississippi  river  and  the  line  of  high  hilU  which  m- 
nds  almost  continuously  froin  Cnpe  Girardeau  to  Helenn.  Some  small 
irtions  of  this  area  do  not  drnin  into  the  St.  Francis  river,  but,  bein? 
Hilar  in  character,  the  eutire  region  is  properly  designated  by  agenenU 

A  portion  of  the  southern  slope  of  the  Ozark  moontaina  conBlitates 
B  cliief  watershed  of  this  region. 

As  the  Sl  Francis  bottom  lands  are  the  moat  northern  of  those  regions 
lich  have  been  generally  considered  "vast  reservoirs  for  the  flood 
Item  of  the  Mississippi,"  grent  efforB  have  been  made  to  collect  all 
stible  information  about  their  real  character.  Extended  personal  in- 
ines  and  measurements  have  he  en  made  in  ^any  different  localities. 
e  surveys  of  the  military  road  from  Memphis  to  the  St.  Francis  river, 
ide  by  Dr.  William  Howard,  U.  S.  civil  engineer,  in  1B33  ;  those  of 
1  Memphis  and  Little  Rock  railroad  company,  made  in  1854  ;  thoea 
the  Fulton  and  Little  Rock  railroad  company,  made  in  1855  (?)  ;  and 
)se  of  the  route  from  St.  Louis  to  Fulton,  made  in  1850,  under  the  di- 
tion  of  the  Bureau  of  Topographical  Engineers.  War  Department,  by 
ibaa  Barney,  C.  £.,  have  all  been  carefully  studied.  Much  asaistanoa 
t  also  boen  derived  from  the  admirable  chapter  upon  the  swamp  lands 
southeastern  Missouri,  contained  in  the  report  of  Messrs.  O'Sullivan 
]  Morley,  engineers  of  the  St.  Louis  and  Iron  Mountain  railroad  com- 
ly,  and  published  with  the  second  annual  report  of  the  board  of  direc- 
s  of  that  road  (SL  Louis.  1854).  Together  with  its  accompanying  ■ 
ps,  this  work  furnishes  nearly  all  the  general  information  which  conla 
desired  about  the  Missouri  portion  of  these  bottom  landa 
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BoMidariu  and  amu. — Tlie  St.  Francis  bottom  \»  bounded  as  ti> 
Iowa:  Starting  nt  Cape  Oirardesu.  on  the  Miasiwippi  river, Uie  iinenM 
s  little  Bonth  of  west  to  tbe  northwest  comer  of  T.  29,  R.  ll.CMti 
tb«DOe  southwest  to  tbe  St  Fmucis  river,  near  tbe  Dortlieast  corner  i 
T.  Stt,  B,  7,  east ;  tiience  south  ntoog  iLe  St-  Finncis  river'  to  tbe  sootk- 
«sat  ooraer  of  T.  22,  B.  8,  east ;  tlience  southwest  to  the  northeast  cof 
ner  of  T.  14,  K.  4,  east ;  thence  nearly  south  to  tbe  middle  of  T.  3.  B.  I, 
Mat;  tbetioe  to  Helena,  and  thence,  following  tbe  Mississippi  river,  Id 
Cape  Girardeau.  Witbia  these  limits  there  are  many  isolated  ridgsata- 
tirely  above  overflow. 

llie  limita  of  lbs  watershed  of  tbe  St.  Frnncis  haain  can  be  rek^Af 
and  eiaotly  traced  upon  Uutawa'a  sectional  map  of  Missouri,  by  followii^ 
the  divide  which  separates  small  streams  running  to  and  from  the  bet- 
torn  laodi.    Tbe  Ozark  slope  constitutes  fully  two-thirds   of  the  eolin 

lliB  f<rilowin^  iHhIo  Las  been  cnrefully  computed  in  aceordaDc«  iritli 
the  above  boundary,  and  is  believed  to  be  quite  nccumte  : — 

Sism  DilM. 

Watenbed  o*  St.  Frsncis  bottom  Inncla S.tOO 

Bidgm  knoWD  to  be  ubove  Dveraow  b  Sl  FmncU  botuiiD  lands. iCO 

Lam  liable  to  be  eubnierged  in  "  "  -     6  jOC 

Total  urea  of  3L  Francia  basiu,. lOJDO 

T<^ograpky. — Tbe  northern  watershed  is  a  brokeu,  liillj  coanDy, 
slopiog  very  abruptly  to  tbe  bottom  lands.  Its  mean  descent  soulb'in 
ia  about  1200  fcut  in  70  miles,  or  at  a  mean  rate  of  about  IT  feet  p« 
mile. 

The  awamp  region  is,  in  general  cbaracler,  a  great  plain  sloping  frum 
Dorth  to  aouth  at  a  mean  rate  of  about  0'7  of  a  foot  per  mile,  judpM 
by  tbe  fall  of  the  Mississippi  between  Cape  Oirnrdeau  and  Helena;  and 
from  east  to  west  at  a  mean  rate  of  about  0'&  of  a  foot  per  mile,  judging 
by  tbe  levela  of  the  Memphis  and  Little  Rock  railroad,  which  crosied  ilia 
bottom  near  the  middle  line.  This  country  is  separated  from  the  roliioj 
prariee  west  of  it,  which  drain  into  White  river,  by  a  single  narrow  ridga 
averaging  300  feet  in  height." 

4,  Miatouri  Basin. — [Tbe  nccoutit  of  this  bnsin  having  already 
been  Kiveo  in  thtse  pages,  [2],  xxxiii,  p.  185,  we  omit  it  in  this 
place.]^ 

5.  Upper  Mississippi  Basin. — Altiiougli  the  Upper  Mississippi 
is  Deitber  the  longest  tributary,  nor  tlie  greatest  contributor  of 
dmiDuge,  Dor  the  branclt  must  like  in  cbaracter  to  tbe  gre&t 
Mississippi,  it  bears  its  name  and  has  thus  always  been  an  object 
of  especial  interest  to  geographers. 

"The  distinguishing  characteristic  of  this  portion  of  the  Mississijtpi 
basin  is  tbe  entire  absence  of  monnWins.  Near  the  source  of  tbe  rtTef, 
.  the  country  is  only  some  1 000  feet  above  the  level  of  the  sen,  and  is  cor- 
ered  with  swamps  and  lakes,  ilividt-d  by  bills  of  sands  and  tx)ulders  be- 
•  Tba  8t  FranciR  river,  ulien  in  flood,  logcs  jonie  of  ita  water  in  tliis  vidnitylj 
bayoui  oonnectiog  with  Black  river,  a  tributary  of  Whit*  river  of  A  ' 
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longing  to  the  Drift  epoch.  Tlie  middle  and  touthern  portions  of  Iba 
ba»iii  consist  of  prxirie  land,  nm\  are  mpidly  becoming  onltivntecl.  Tlie 
Rgriculturnl  and  mincrni  reftouroes  of  this  basin  are  great,  tlio  climate  ia 
nlubrioua,  and  the  country  miiH  evenlUHlIji  sustain  a  large  nod  neattbf 
population.     Its  total  area  is  16fi,i)00  squnre  miles." 

Xcike  Itoaco,  in  which  the  Upper  Misiaiasippi  rises,  is  described 
bjr  Mr.  Schoolcraft  as  a  beautiful  sheet  of  deep  water,  eevea 
miles  long  and  from  one  to  three  broad.  Nicollet,  in  1836,  de- 
termined its  geographical  position  and  elevntion  to  be  47°  14' 
N.  lat.,  y5°  02'  W.  of  Greenwich.  The  elevation  of  the  lake, 
by  barometrical  observations,  be  places  at  1575  feet  above  the 
ocenn  level. 

Thti  Mississippi  passes  through  several  lakes  and  by  successive 
rapids  and  waterfalls  to  the  Falls  of  St.  Anthony  where  it  falls 
in  less  than  three  quarters  of  n  mile  a  distance  of  65  feet.  Two 
tables  given  in  the  report  exhibit  the  most  important  facta  re- 
specting this  region. 

Low-water  tlnpe  of  Upper  MUtittfppi. 
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"  TbcM  elevations  refor  to  the  low  water  of  the  Mississippi.  The  range 
between  high  and  low  water  level  is  about  30  feet  near  Sandy-lake  river; 
■boot  20  feet  at  St.  Paul;  about  10  feet  (e.itreme,  14  feet)  at  La  Crosse; 
■bout  12  feet  (in  1858,  18-5  r<M-t)  at  PrHirie  du  Cliien  ;  abont  16  feet  at 
Rnck  Island ;  al<o»t  20  feet  at  Iliiniiibnl,  and  about  35  feet  at  the  mouth. 
ThcK  ranges  are  much  less  than  tboeo  of  ilie  Ohio,  and,  excepting  the 
MiMouri,  oT  the  other  tributarii-s  of  the  Missiisippi,  where  they  pass 
tbrougti  the  cultivable  region.  Their  small  extent  is  due  to  the  generally 
flat  character  of  the  basin,  from  which  the  drainage  is  consequently  slow; 
tha  existence  upon  it  of  numberless  lakes  ;  the  gi'eat  width  of  the  river ; 
Ike  gradual  change  in  season  that  takes  place  along  its  course ;  and  Um 
comparatively  dry  cliionte  of  the  upper  part  of  tho  basin." 
Ah.  Join.  Sol— Seouui  SaiM»,  Vol.  XXXV,  Ho.  IM,— HU&CO,  I^ISL 
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The  fidlowing  table  exhibits  a  correct  list  of  the  tributaries. 


6.   Ohio  Basin.— 

"  The  Ohio  river  drnins  the  northeast  portion  of  the  Missinippi  bun 
—a  fertile  and  populous  region  throughout  nearly  its  whole  eiUnL 
The  Boulhern  tributaries  rise  in  the  Alleglinny  mounlains,  and  flon  north- 
ward through  an  undtilHting  mid  beauiiful  country  to  the  main  streim. 
The  northern  tributaries  have  their  source  in  the  crest  of  the  level  platcan 
which  lies  immediately  south  of  the  grent  lakes,  at  an  elevation  rarjing 
from  500  to  1000  feet  above  their  water  surfaces,  and  flow  Bouthimri 
through  a  fertile  prairie  and  undulating  country  to  the  Ohio.  ' 
boandarieH  of  the  basin  are  indicaled  on  plate  I,  and  its  character  isu 
well  known  as  to  require  no  de&cnption  here.  Its  total  area  it  214,000 
aqunre  miles. 

Ohio  River. — The  Ohio  is  formed  by  the  junction  of  tho  Allegliiaj 
Kod  MonoDgabela  rivera.  The  former,  which  is  the  principal  brand), 
rises  in  the  mountains  of  Pennsylvania,  the  latter  in  those  of  Vi^  ' 
Throughout  its  whole  length  (976  miles)  the  river  flows  with  a  gentb 
current,  uninterrupted  by  mpids  excei't  at  the  "  falls  of  Ohio"  neit 
Louisville,  when  it  descends  20  feet  in  llireo  miles.  It  traverses  a  be»n- 
tiful  valley  and  is  constantly  atigmented  by  tributary  streama 

The  Ohio  in  low  water  is  a  succession  of  long  pools  and  ripples,  with 
•  current  alternately  tluggish  and  rapid.  The  bars  in  the  upper  partof 
the  river  are  maioVy  cumipOM&  ot  ^^ave\,  ivai  w  vV*  \<^<«i«r  ^tt,  of 
»bi(iiag  mad. 
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Obion  basin, — Between  the  Ohio  river  and  the  head  of  the  Tazoo 
(in  lies  an  extended  tract  of  country,  which*  for  want  of  a  better  name, 
I  been  designated  the  Obion  basin.  It  is  drained  by  four  nearlv  par- 
;l  rivers :  ^he  Obion,  the  Forked-deer,  the  Ha»cbee,  and  the  "Wolf; 
t  Halchce  alone  being,  properly  speaking,  a  navigable  stream.  The 
a  of  the  entire  region  is  about  10,250  square  miles. 
HiiA  region  is  in  the  main  an  upland,  liilly  country,  but,  as  shown  on 
te  11,  tlio  Obion  and  Forked-deer  rivers  flow  through  somewhat  ex- 
si%'e  swamps  near  Uieir  mouths.  It  is  generally  believed  that  the 
•at  earthquake  in  1811,  which  depressed  so  much  country  on  tlie  op- 
(ite  bank,  materiHlly  increased  the  area  of  these  swamps. 
Die  Hhlchee  river,  before  certain  railroads  were  built,  was  animport- 
.  avenue  for  transporting  cotton  from  the  interior  to  the  MissJMippi. 
IS  navigable  to  Bolivar — some  150  miles — from  four  to  six  months  in 
year ;  its  u.Hua!  range  between  low  and  high  water  being  about  15 
t  at  Bolivar  and  30  feet  at  its  mouth.  Its  average  high  water  width 
iltout  350  feet,  and  its  high-water  cross-section  about  8000  square  feet. 
Bitf'Blark  basin, — The  region  draining  into  the  Mississippi  between 
I  mouth  of  the  Ya/xx)  river  and  the  alluvial  lands  below  Baton  Rouge 
:la>&:Kkl  under  this  general  head.  It  is  drained  by  many  stream's,  the 
>  principal  Ixiing  the  Big  Black,  which  enters  the  Mississippi  just 
>ve  Grand  Gulf,  and  the  Homo  Ohitto,  which  enters  below  Ellis  cliffs, 
ceptiiig  a  narrow  strip  along  the  immediate  bank  of  the  Mississippi, 
I  wliole  basin  is  made  up  of  a  rolling,  hilly  country,  entirely  above 
r  danger  of  inundation.     Its  area  is  about  7260  square  miles.*' 

Following  this  account  of  the  various  tributaries  of  the  Mis- 
sippi,  the  authors  proceed  to  discuss  the  river  itself  below  the 
mtli  of  the  Missouri.  This  is  done  in  the  second  chapter  of 
5ir  volume,  the  contents  of  which  have  been  given  in  the  article 
«ady  referred  to  (vol.  xxxiii,  p.  187).  We  hope  to  revert 
!iin  to  this  portion  of  the  report,  and  perhaps  to  other  geo- 
iphical  discussions  which  the  volume  contains. 
The  figures  which  illustrate  the  character  of  the  main  river 
i  also  of  the  tributaries  described  in  the  present  article,  are 
mmed  up  in  the  following  tables,  which  will  be  of  permanent 
lue  to  all  who  are  interested  in  the  study  of  the  great  Missis- 
>pi  valley.  In  conclusion,  we  desire  to  express  our  admira- 
»ii  of  the  thorough  and  comprehensive  manner  in  which  the 
^estigations  of  Messrs.  Humphreys  and  Abbot  have  been  con- 
cted.  The  work  reflects  the  highest  honor  upon  the  fidelity, 
tience  and  science  of  the  distinguished  authors. 
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It  it  45  feet;  at  Louisville,  42  feet  on  the  fiilli  and  04  feet  Mow  them f 
at  Evansville,  40  feet;  at  Padueali,  51  feet;  and  at  tlie  moolh  of  (b 
river,  51  feet.    Tbe  usual  rauge  does  not  exceed  25  feet.** 

7.  Tazoo  Basin. — The  Yazoo  basin,  having  an  area  of  18|8S0 
aquare  miles,  consists  of  the  Yazoo  bottom  and'  its  watershed. 
The  Yuzoo  bottom  is  an  alluvial  tract,  oval  in  shape,  borderingoa 
the  Mississippi  between  Memphis  and  Vicksburg.  It  consists  of 
6800  square  miles  of  lands  liable  to  be  submersed,  810  sqntn 
miles  of  ridges  and  6740  square  miles  of  lands  araining  into  the 
bottom.  It  is  in  general  a  vast  densely  timbered  plain,  sloping 
from  the  Mississippi  toward  the  east  at  a  mean  rate  of  about  (H 
of  a  foot  per  mile.  There  are  three  classes  of  land  in  the  Yazoo 
bottom,  **high  land,"  rarely  overflowed,  middle  land,  overflowed 
during  tbe  wet  season,  and  the  low  '*  cypress  swamps,"  ports  of 
which  always  contain  water. 

The  Yazoo  river,  from  its  proper  source,  Horn  Lake,  to  (be 
Mississippi,  is  about  5()0  miles  long,  and  is  navigable  240  miki 
to  Greenwood,  for  boats  drawing  two  or  three  feet  ladiaB 
mounds  are  found  through  the  entire  bottom. 

8.  Basins  of  Small  Direct  Tnbutaries. — Four  of  these  will  be 
noticed.  Their  total  area  is  82,400  square  miles.  This  com* 
try  is  situated  where  the  rain  is  greatest,  and  contributes  moie 
than  is  generally  supposed  to  the  discharge  of  the  river. 

'*  Afaramec  basin, — The  northern  slope  of  the  eastern  portion  of  thi 
Ozark  mountains  drains  into  the  M.iramec  river,  a  stream  which  eoten 
the  Mississippi  a  few  miles  below  St.  Louis.  This  basin  is  hilly  indiar 
acter,  containing  no  lands  liable  to  innndalion.  Its  area,  taJcea  from 
Hutnwa^s  sectional  map  of  Missouri,  is  5470  square  miles.  This  estimiU 
includes  all  the  country  between  the  Missouri  and  Cape  Girardeau,  oa  the 
right  bank,  which  drains  directly  into  the  Mississippi. 

JCaskoJtkia  basin. — Under  this  head  is  included  all  the  region  dramioff 
into  the  Mississippi  on  the  left  bank,  between  the  mouth  of  the  Mieeoon 
and  the  moulli  of  the  Ohio.  It  is  named  from  its  principal  stream,  al- 
though there  are  others  of  considerable  size — the  Big  hiuddy,  (brio- 
stance.  The  country  is  mainly  prairie,  but,  upon  the  immediate  liank  of 
the  Mississippi,  a  considerable  area  is  liable  to  inundation  in  great  flnndi 
The  **  American  bottom  "  between  the  mouths  of  the  Missouri  and  Kai- 
knskia  rivers,  contains  the  greater  part  of  this  swamp  country,  but  there 
is  another  limited  belt  above  Cairo.  The  area  of  the  whole  baua  ii 
about  9420  square  miles. 

The  Kaskaskia  river  itself  resembles  the  Illinois.  It  flows  willi  a  veiy 
crooked  course  through  a  heavily  timbered  alluvial  bottom,  linble  to  be 
overflowed  to  a  depth  of  eight  or  ten  feet  in  freshets.  Its  bed  is  almost 
dry  in  the  summer,  but  when  high  the  stream  has  a  strong  current 

*  At  a  medium  Bta^  of  water,  a  rise  of  one  foot  on  the  falls  makes  a  ri«eof 
about  three  feet  beiow  tliem,  until  the  water  on  the  falls  is  about  five  U^t  deepi 
fluUequeutly,  the  rate  of  rise  below  is  rather  less  than  two  feet. 
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Obion  (nuin, — Between  the  Ohio  river  and  the  head  of  the  Tazoo 
Misin  lies  an  extended  tract  of  country,  which*  for  want  of  a  better  name, 
Ifas  been  designated  the  Obion  basin.  It  is  drained  by  four  nearly  par- 
iltel  rivers :  the  Obion,  the  Forked-deer,  the  Ha»chee,  and  the  Wolf; 
he  Ilalclice  alone  being,  properly  speaking,  a  navigable  stream.  The 
irea  of  the  entire  region  is  about  10,250  square  miles. 

TliiA  region  is  in  the  main  an  upland,  hilly  country,  but,  as  shown  on 
ilate  11,  the  Obion  and  Forked- deer  rivers  flow  through  somewhat  ex- 
pensive swamps  near  Uieir  moutiis.  It  is  generally  believed  that  the 
(reat  cartliquako  in  1811,  which  depressed  so  much  country  on  the  op- 
K)«ite  bank,  materially  increased  the  area  of  these  swamps. 

Tlie  Hatchee  river,  before  certain  railroads  were  built,  was  animport- 
mt  avenue  for  transporting  cotton  from  the  interior  to  the  MissiMippi. 
[t  is  navigable  to  Bolivar — some  150  miles — from  four  to  six  months  in 
.he  year;  its  u.huhI  range  between  low  and  high  water  being  about  15 
eet  at  Bolivar  and  30  feet  at  its  mouth.  Its  average  high  water  width 
s  al»out  350  feet,  and  its  high-water  cross-section  about  8000  square  feet. 

Biff'Blark  bosin, — The  region  draining  into  the  Mississippi  between 
he  mouth  of  the  Ya/xx)  river  and  the  alluvial  lands  below  Baton  Rouge 
8  cla>&^  under  this  general  head.  It  is  drained  by  many  stream's,  the 
.wo  principal  being  the  Big  Black,  which  enters  the  Mississippi  just 
ibove  Grand  Gulf,  and  tlie  Homo  Oliitto,  which  enters  below  Ellis  cliffs. 
Sxceptiiiff  a  narrow  strip  along  the  immediate  bank  of  the  Mississippi, 
Jiia  whole  basin  is  made  up  of  a  rolling,  hilly  country,  entirely  above 
my  danger  of  inundation.     Its  area  is  about  7260  square  miles.*' 


Following  this  account  of  the  various  tributaries  of  the  Mis- 
dssippi,  the  authors  proceed  to  discuss  the  river  itself  below  the 
noutli  of  the  Missouri.  This  is  done  in  the  second  chapter  of 
lieir  volunje,  the  contents  of  which  have  been  given  in  the  article 
ilready  referred  to  (vol.  xxxiii,  p.  187).  We  hope  to  revert 
igain  to  this  portion  of  the  report,  and  perhaps  to  other  geo- 
graphical  discussions  which  the  volume  contains. 

The  figures  which  illustrate  the  character  of  the  main  river 
ind  also  of  the  tributaries  described  in  the  present  article,  are 
lummed  up  in  the  following  tables,  which  will  be  of  permanent 
falue  to  all  who  are  interested  in  the  study  of  the  great  Missis* 
»ppi  valley.  In  conclusion,  we  desire  to  express  our  admira* 
lion  of  the  thorough  and  comprehensive  manner  in  which  the 
nvestigations  of  ^^ssrs.  Humphreys  and  Abbot  have  been  oon* 
lucted.  The  work  reflects  the  highest  honor  upon  the  fidelity, 
Mitience  and  science  of  the  distinguished  authors. 
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TABULAR  VIEW   OF  THE   MISSISSIPPI   AND   ITS  TBIBUTABIS8. 
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RECENT    EXPLORATIONS     ENCOURAGED    BY    THE     8MITHSONIA5 

INSTITUTION. 

Those  who  have  paid  attention  to  the  Reports  of  the  Smitk- 
sonian  Institution  are  aware  that  one  method  by  which  thatei' 
tablishrnent  has  contributed  to  the  advancement  of  science  btt 
been  the  encouragement  of  expeditions  in  different  parts  of  thii 
continent,  for  the  collection  of  specimens  in  natural  history,  aod 
for  the  observation  of  physical  phenomena.  The  re|X)rt  recently 
distributed,  which  covers  the  proceedings  of  the  Institution  A 
the  year  1861,  contains  some  interesting  information  respecting 
the  progress  of  several  explorations. 

Exphraiions  in  the  Peninsula  of  CaVfomia^  by  Afr.  John  Xinr 
iu8. — Mr.  Xantus,  having  previously  distinguished  himself  as  a 
collector  in  natural  history,  by  the  researches  which  he  made 
from  the  summer  of  1857  to  the  autumn  of  1858,  in  the  ueigh- 
borhood  of  Fort  Tejon, — was  placed  by  the  superintendent  of 
the  Co;xst  Survey,  Pro£  Bache,  in  charge  of  a  tidal  station  at 
Cape  St.  Lucas.  He  reached  the  cape  in  April,  1859,  and  sinoe 
that  time  he  has  made,  says  Prof.  Baird,  *'  collections  which  vie 
in  thoroughness  with  those  of  Fort  Tejon,  and  exceed  them  ifl 
number  of  species,  embracing  as  they  do  marine  as  well  as 
fresh  water  and  land  forms."  In  another  connection,  we  learn 
from  Prof.  Baird,  the  following  noteworthy  facts.  Besides  the 
addition  of  a  larger  number  of  new  animals  to  our  fauna  thaa 
has  been  made  by  one  person  in  any  single  region  of  North 
America  before,  Mr.  Xantus  has  shown  that  the  most  interesting 
relationship  exists  between  the  land  species  of  the  Cape  aod 
those  of  the  region  of  the  Gila,  Upper  Rio  Grande,  and  the 
southern  Rocky  Mountains.  On  the  other  hand,  very  few  of 
the  characteristic  species  of  the  coast  of  Upper  California  occur 
at  the  Cape ;  while,  as  far  as  observed,  the  same  may  be  said  of 
the  strictly  Mexican  types.  The  entire  Peninsula  thus  proves 
to  be  as  specially  relatea  to  North  America  in  its  land  fauna  as 
is  Florida,  although  the  number  of  peculiar  species  is  macb 
greater. 

The  marine  fauna  of  Cixpe  St.  Lucas  proves  to  be  quite  Pan* 
amaic  in  its  general  features — much  more  so  than  that  of  the 
opposite  coast  of  Mexico. 

The  whole  of  the  collection  made  by  Mr.  Xantus  had  not 
arrived  in  Washington  when  the  report  for  1861  was  closed,  but 
sixty  boxes,  some  of  large  size,  had  been  received.  It  is  known 
that  he  has  collected  about  twenty  new  birds,  as  many  reptiles, 
large  numbers  of  fishes,  crustaceans,  and  other  groups  in  pro- 
portion. The  collection  of  shells  is  much  larger  than  any 
ever  made  on  the  west  coast,  with  the  exception  of  that  made 
by  Mr.  Reigen,  forming  the  basis  of  the  report  on  Mazaklan 
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shells,  by  Mr.  Carpenter,  and  is  superior  to  any  other  in  the  ex- 
tent of  the  species  preserved  entire  in  alcohol. 

In  addition  to  the  thorough  exploration  of  the  region  imme- 
diately round  Gape  St.  Lucas  and  the  mountains  of  the  vicinity, 
Mr.  Xantus  pushed  his  examinations  many  leagues  up  the  coast, 
both  on  the  ocean  and  gulf  side,  and  also  to  a  number  of  the 
neighboring  islands,  Socorro,  Tres  Marias,  etc.  He  also  made  a 
visit  to  Mazatlan,  and  secured  a  valuable  collection  of  birds. 
Mr.  Xantus  has  now  returned  to  the  east,  and  the  new  species 
which  he  discovered  are  in  process  of  elaboration  and  will  short- 
ly be  published.  Partial  reports  have  already  been  made  by 
Mr.  Xantus  on  the  Birds ;  on  the  Reptiles  by  Mr.  Cope ;  on  the 
Fishes  by  Mr.  Gill ;  on  the  Insects  by  Dr.  Le  Conte ;  on  the 
Crustacea  and  Asteriadso  by  Mr.  Stimpson ;  on  the  Ophiuridse 
by  Mr.  Lyman ;  on  the  Myriaj>oda  by  Mr.  Wood ;  on  the  Bats 
by  Dr.  Allen ;  on  the  Plants  by  Dr.  Gray.  The  conchology  is  in 
the  hands  of  Mr.  P.  P.  Carpenter. 

It  is  proposed,  when  all  these  examinations  are  completed,  to 
combine  tneir  results  in  one  general  memoir  on  the  Natural 
History  of  the  Cape,  which  will  then  be  as  well  known,  or  even 
better  known  than  the  extremity  of  the  corresponding  penin- 
sula of  Florida. 

We  copy,  from  Prof.  Baird's  report  for  1861,  the  following 
statements  respecting  the  other  recent  explorations  in  which  the 
Smithsonian  Institution  has  been  concerned. 

"  ^Exploration  of  the  HudsorCs  Bay  territory  by  Mr,  Kennicott, — At 
the  date  of  the  last  advices  from  Mr.  Kennicott,  when  the  Smithsonian 
Beport  for  1860  was  presented,  he  was  at  Fort  Resolution,  on  Slave  lake, 
where  he  had  spent  the  preceding  spring  and  summer,  principally  in 
collecting  eggs  of  birds.  He  left  Fort  Resolution  in  August,  1860,  and 
returned  to  Fort  Simpson  and  proceeded  immediately  down  the  Macken- 
zie to  Peels  river.  From  Peels  river  he  crossed  the  Rocky  mountains  to 
La  Pierre^s  house,  occupying  four  days  in  the  transit,  and  arriving  Sep- 
tember 18th;  left  the  next  day  for  Fort  Yukon,  at  the  junction  of  Por- 
cupine or  Rat  river  and  the  Yukon  or  Pelly  river,  in  about  latitude  65^ 
and  longitude  146°.  Fort  Yukon,  the  terminus  of  his  journey,  was 
reached  on  the  28th  of  September,  1860. 

The  latest  advices  now  on  file  from  Mr.  Kennicott  were  written  Janu- 
ary 2,  1861,  up  to  which  time  he  had  made  some  interesting  collections; 
but  these,  of  course,  were  limited  by  the  season.  He  had  great  expecta- 
tions of  success  during  the  following  spring,  (of  1861,)  which  have  no 
doubt  been  abundantly  realized. 

No  collections  were  received  from  Mr.  Kennicott  in  1861,  with  the 
exception  of  a  few  specimens  gathered  in  July  and  August,  1860,  on 
Slave  lake.  Those  made  at  the  Yukon  will,  however,  in  all  probability 
come  to  hand  in  October  or  November  of  1862. 
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Mr.  Eennicott  expected  to  rejMiD  at  the  Takon  antil  Angiul,  1881, 
then  to  start  for  La  Pierre  House  and  Fort  Good  Hope,  pomblj  to  FSort 
Simpson,  to  spend  some  months,  and  endeavor  by  early  apring  to  renh 
Fort  Anderson,  near  the  mouth  of  Anderson  firer,  (aatream  between  tk 
Mackenzie  and  Coppermine  rivers,)  and  in  the  barren  groanda  oloss  ti 
the  Arctic  ocean.  At  Fort  Anderson  he  expected  to  oollect  IftigvlY  ' 
the  skins  and  eggs  of  birds,  rare  mammals,  dse^  and  to  return  to  Fort 
Simpson  in  the  autumn,  (of  1862,)  then  to  arrive  at  FortChipewyaaySi 
Lake  Athabasca,  by  the  spring  of  1888,  so  as  to  get  back  t&  the  Unitil 
States  by  ihe  winter  of  the  same  year. 

For  a  notice  of  the  continued  aid  to  Mr.  Eennicott,  rendered  by  tb 
sentlemen  of  the  Hudson's  Bay  Ck>mpauy,  I  have  to  refer  to  the  not 
division  of  my  report 

J^pphration  cf  Ike  Hudmm  Bay  krritory  hy  ofieerM  pf  th$  Emim 
Bay  Company, — ^Tbe  gentlemen  of  many  of  the  Hudson  Bay  Conpanj^ 
poets  have  largely  extended  their  important  contributiona  to  scieiMBfl^  »- 
ferred  to  in  the  preceding  report  A  large  proportion  of  the  prinojiil 
stations  have  thus  furnished  collections  of  specimens  and  roeteorologwl 
observations  of  the  highest  value,  which,  taken  in  connexion  with  wliil 
Mr.  Eennicott  is  doing,  bid  fair  to  make  the  Arctic  natural  history  ill 
physical  geography  of  America  as  well  known  as  that  o^  the  Uaitoi 
SUtes. 

Pre-eminent  among  these  valued  collaborators  of  the  Institatioa  ii 
Mr.  Bernard  R.  Ross,  chief  factor  of  the  Mackenzie  River  district,  sid 
resident  at  Fort  Simpson.  Reference  was  made  in  former  reports  U>  hs 
contributions  in  previous  years ;  those  sent  in  1861  are  in  no  way  behind 
the  others,  embracing  numbers  of  skins  of  birds  and  mammals,  sons  of 
great  variety,  insects,  di^c,  besides  very  large  series  of  specimens  illustn- 
ting  the  manners  and  customs  of  the  Esquimaux  and  various  Indiis 
tribes.  Mr.  Ross  has  also  deposited  some  relics  of  Sir  John  Franklioi 
consisting  of  a  gun  used  by  him  in  his  first  expedition,  and  a  sword  be- 
longing to  the  last  one,  and  obtained  from  the  Esquimaux.  Mr.  Roai  ii 
at  present  engaged  in  a  series  of  investigations  upon  the  tribes  of  the 
north,  to  be  published  whenever  sufficiently  complete,  and  illustrated  bf 
numerous  photographic  drawings. 

In  making  up  his  transmissions  to  the  Institution,  Mr.  Ross  has  had 
the  co-operation  of  nearly  all  the  gentlemen  resident  at  the  different 
posts  in  his  district,  their  contributions  being  of  ^reat  value.  Antony 
them  may  be  mentioned  Mr.  Jamos  Lockhart,  Mr.  William  Hardistj, 
Mr.  J.  S.  Onion,  Mr.  John  Reed,  Mr.  N.  Taylor,  Mr.  C.  P.  Gandet,  Mr. 
James  Flett,  Mr.  A.  McKenzie,  Mr.  A.  Beaulieu,  <kc 

Second  in  magnitude  only  to  those  of  Mr.  Ross  are  the  contribntion 
of  Mr.  Lawrence  Clarke,  Jr.,  of  Fort  Rae,  on  Slave  lake,  consisting  d 
many  mammals,  nearly  complete  sets  of  the  water  fowl,  and  other  birds 
of  the  north  side  of  the  lake,  with  the  eggs  of  many  of  them,  such  as 
the  black- throated  diver,  the  trumpeter  swan,  (Ssc. 

Other  contributions  have  been  received  from  Mr.  R.  Campbell,  of 
Athabasca ;  Mr.  James  McKenzie,  of  Moose  Factory ;  Mr.  Gladmon,  of 
Rupert  House ;  Mr.  James  Anderson,  (a)  of  Mingan  ;  Mr.  George  Bsro- 
aton,  of  Lake  Su|>erior ;  and  Mr.  Connolly,  of  Rigolette.     Mr.  McEcDse 
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fornisbed  a  large  box  of  birds  of  Hudson  Bay,  while  from  Mr.  Bamston 
were  received  several  collections  of  skins,  and  eggs  of  birds,  new  and 
rare  niamaials,  insects^  fish,  &Cj  of  Lake  Superior. 

It  may  be  proper  to  state  in  this  connexion  that  the  labors  of  Mr.  Een- 
nicott  have  been  facilitated  to  the  highest  degree  by  the  liberality  of  the 
Hudson  Bay  Company,  as  exercised  by  the  directors  in  London,  the 
executive  officers  in  Montreal,  (especially  Mr.  Edward  Hopkins,)  and  all 
the  gentlemen  of  the  Company,  in  particular  by  Oovernor  Mactavish,  of 
Fort  Garry,  and  Mr.  Ross.  In  fact,  without  this  aid  the  expense  of  Mr. 
Kennicott's  exploration  would  be  far  beyond  what  the  Institution  could 
afford,  even  with  the  assistance  receiv^  from  others.  Wherever  the 
rules  of  the  company  would  admit,  no  charge  has  been  made  for  trans- 
portation of  Mr.  Kennicott  and  his  supplies  and  collections,  and  he  has 
been  entertained  as  a  guest»wherever  he  has  gone.  No  charge  also  was 
made  on  the  collection  sent  from  Moose  Factory  to  London  by  the  com- 
pany's ship,  and  in  every  possible  way  this  time-honored  company  has 
khown  itself  friendly  and  co-operative  in  the  highest  degree  to  the  scien- 
tific objects  of  the  Institution. 

HvrthweH  Boundary  Survey,  under  Mr.  Archibald  Campbell,* — This 
Bzpedition  haa  finally  completed  its  labors  in  the  field  and  returned  to 
WTashington,  bringing  rich  results  in  physical  science,  as  well  as  impor- 
tant collections  in  natural  history.  These,  with  what  were  previously 
lent  hither  from  time  to  time,  are  in  progress  of  elaboration,  and  reports 
ire  in  preparation  to  be  presented  to  Congress  when  completed. 

It  is  with  deep  regret  that  I  have  to  announce  the  death  at  sea,  on  his 
iioroeward  voyage  in  February  last,  of  Dr.  C.  B.  Kennerly,  the  surgeon 
ind  naturalist  of  the  Boundary  Survey.  Connected  with  this  expedition 
rom  \J&  beginning,  in  1857,  and,  in  conjunction  with  Mr.  Gibbs,  making 
ihe  principal  portion  of  its  collections,  his  report  on  them  would  have 
been  one  of  great  value.  For  many  years  prior  to  1857,  however,  he 
bad  been  in  intimate  relations  with  the  Institution  as  a  collaborator,  first 
ivhile  resident  at  his  home,  at  White  Post,  Clark  county,  Virginia,  then 
in  1853,  as  surgeon  and  naturalist  to  the  Pacific  Railroad  Survey  of 
[}aptain  Whipple  along  the  35th  parallel,  then  in  the  same  relationship 
to  the  Mexican  Boundary  Survey,  under  Colonel  Emory,  in  1855.  No 
>ne  of  the  gentlemen  who  have  labored  so  zealously  to  extend  a  knowl- 
9dge  of  the  natural  history  of  the  west  within  the  last  ten  or  twelve 
fears  has  been  more  successful  than  Dr.  Kennerly.  Many  new  species 
bave  been  first  described  by  himself  or  from  his  collections,  while  his 
^ntributions  to  the  biography  of  American  animals  have  been  of  the 
highest  interest 

REPORT  OF  THE  SUPERINTENDENT  OF  THE  U.  S.  COAST  SURVEY 

FOR  1860. 

The  promise  of  a  paper  illustrating  the  recent  progress  of  the 
U.  S.  Coast  Survey,  has  led  us  to  postpone  an^  notice  of  the  re- 
port of  the  Superintendent  for  1860,  until  it  is  almost  time  for 
18  to  expect  the  publication  of  the  report  for  1861.    But  as  this 

'  Compare  Dr.  Hay  den's  account  of  this  surrey,  Geog.  Notices,  No.  X.VU,  \ScAa 
foarDA],  [2],  zxxiv,  99. 
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Jonrnal  reaches  many  who  do  not  seethe  Snperintendefiftdlk 
orate  review  of  the  operations  of  the  snnrey,  we  here  tnneAj 
those  paragraphs  which  exhibit  the  chief  geographical  nnltii 
the  year  in  question.    The  importance  of  the  survey  has 
been  more  apparent  than  it  is  at  present    The  wisaom, 
and  science  of  the  Superintendent  are  more  and  more  < 
as  the  work  of  successive  years  is  made  known  to  thepiil& 

General  Statement  of  Proffrue. — ^The  Atlantio  triangiilatioB|« 
aooompanying  sketch  (No.  87)  shows,  is  coDtinuoiis  Mmg  tbccMT 
twelve  States  from  Posamaquoddy  to  the  boandarj  of  MorthsirfS 
Oaroitna,  a  stretch  of  more  than  tweWe  hundred  milesi  meaMici  s^ 
most  genera]  way.  With  an  intenral  of  some  fiftv-four  miles,  m\A^ 
minished  every  year  by  the  party  at  work  there,  the  triaoguliitioiii4j|' 
continuous  over  the  coast  of  South  Carolina  to  CumberiaodsoiiD^w* 
coast  of  Georgia,  two  hundred  and  eighty  miks.  Then  there  titt*2^ 
val  of  twenty-seven  miles,  which  this  season  will  fill  up  to  the  StMai 
river,  Florida ;  and  the  triangles  are  again  continuous  to  111 aUnfli  '^ 
south  of  St.  Augustine.  Two  parties  are  working,  from  Matanai  '^ 
south,  and  from  Indian  river  inlet  north,  to  fill  up  that  intenral,  toi^ 
a  tliird  will  next  season  be  added,  proceeding  north  from  Cape  ¥Wrii 
Another  season  or  two  at  roost  will  fill  up  the  whole  space  firomGl 
Florida  to  Cape  Sable,  and  along  the  keys  from  Key  Biscayne  to  Ksf  V 
and  the  Marquesas.  Charlotte  harbor  is  triangulated,  and  the  woik 
tends  from  Anclote  key  to  Cedar  keys,  ninety  miles ;  from  Ocilla  it 
by  St.  Mark^s  and  Apalachicola,  to  Cape  San  Bias,  ninety-five  mi 
over  St.  Andrew8*8  bay ;  includes  East  bay,  Maria  de  Galvez,  Escam 
and  Pensacola  bays ;  touches  the  entrance  of  Perdido  bay ;  extends  f 
Mobile  bay  one  hundred  and  fifty  miles  to  Lake  Pontchartrain,  and  < 
Chandeleur  and  part  of  Isle  au  Breton  sound  to  the  delta  of  the  Mi 
sippi,  the  greater  part  of  which  it  now  includes;  over  Isle  Demito 
Caillou  bay  ;  over  Atchafalaya  and  C6te  Blanche  bays ;  and  from  ! 
bay  (Galveston)  two  hundred  and  fifteen  miles,  passing  over  Matago 
Aransas,  and  Corpus  Christi  bays  and  their  dependencies,  to  within 
hundred  and  fif^n  miles  of  the  Rio  Grande. 

The  progress  on  the  western  coast  has  not  been  less  satisfactory,  tsl 
the  newness  of  the  survey  there  into  consideration.  It  has  included  al 
harbors  of  California  and  Oregon,  and  many  of  those  of  Washin| 
Territory,  especially  those  of  Washington  sound,  Puget^s  sound, 
Admiralty  inlet,  the  straits  of  Haro  and  Rosario,  and  part  of  the  Gu 
Georgia,  in  the  northwest. 

Having  given,  in  my  letter  of  last  year,  a  statement  of  the  progre 
the  astronomical  and  magnetic  work,  I  need  not  repeat  it  here, 
longitude  problem  has  been  steadily  kept  in  view,  and  the  occurreD< 
the  total  solar  eclipse,  the  pa^th  of  which  crossed  from  the  north  wet 
part  of  the  United  States,  through  Washington  Territory  and  the  Br 
possessions,  leaving  the  continent  on  the  coast  of  Labrador,  has  i 
made  available  for  the  correction  of  longitudes  and  of  the  lunar  ti 
by  parties  sent  out  for  the  purpose  in  connection  with  those  of  othei 
partments  of  the  government,  and  in  correspondence  with  the  greft 
tronomical  expeditions  of  Europe. 
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The  Dumber  of  geographical  detenninations  published  by  the  Coast 
Borrej,  exclusive  of  those  made  within  the  past  year,  is  seven  thousand 
ooe  hundred  and  seventy-eight ;  the  rangnetic  variations  given  are  up- 
wards of  two  hundred ;  the  tidal  constants  for  harbors  and  coasts,  one 
hundred  and  ten ;  and  the  maps  and  charts  of  harbors,  bays,  inlets, 
■ounds,  shoals,  dbc,  drawn,  engraved,  and  published,  three  hundred,  ex- 
clusive of  progress  sketches  and  diagrams." 

Maps  and  Charts, — ^^  Within  the  past  year,  one  hundred  and  eleven 
theets  have  been  worked  on  in  the  Drawing  Division.  Of  this  number, 
sine  are  finished  charts,  thirty-nine  are  coast  maps  and  charts,  twenty- 
one  finished  maps  of  special  localities,  sixteen  preliminary,  and  two  of 
the  number  are  comparative  charts.  These  are  exclusive  of  twenty-four 
sketches  of  various  kinds,  ^ifty-six  of  the  sheets  referred  to  have  been 
completed,  and  fifty- five  are  in  progress.  Of  those  completed,  twelve  are 
naps  and  charts  of  the  first  class,  and  an  equal  number  charts  of  special 
k)calities.  Eight  of  the  number  are  preliminary  charts  and  two  com- 
parative charts ;  and  the  remaining  twenty  are  sketches,  amongst  which 
are  included  tbose  showing  the  field  progress. 

In  the  Engraving  Division,  eight  first  class  maps  and  new  editions  of 
two  have  been  completed  during  the  year,  and  twenty-four  are  in  pro- 
gress. Of  this  class  twenty-two  were  commenced  in  previous  years  and 
twelve  within  the  present  year.  In  addition,  seventeen  plates  have  been 
BOgraved  of  second  class  charts  and  sketches,  and  five  plates  of  that  class 
are  yet  in  hand.  This  gives  a  total  of  twenty-seven  plates  completed 
and  twenty-nine  in  progress,  or  of  fifty-six  plates  engraved  or  engraving 
within  the  year. 

The  complete  list,  giving  the  titles  of  these  maps  and  charts,  is  ap- 
pended to  the  report  of  the  assistant  in  charge  of  the  office,  and  a  gene- 
nA  list  of  all  that  have  been  engraved  up  to  the  present  date  also  accom- 
panies it,  (Appendix  No.  19).  The  complete  list  includes  three  hundred 
and  eleven  titles,  of  which  sixty-eight  are  of  first  class  or  finished  maps. 
The  total  given  is  exclusive  of  seventeen  plates  of  progress  sketches. 

Developments  and  discoveries, — During  the  year,  in  twenty  localities 
important  developments  and  discoveries  were  made,  including  the  deter- 
mination of  various  reefs  and  ledges,  investigation  of  channels  and  cur- 
rents dec,  with  other  like  services  to  navigation. 

Special  Surveys, — Three  special  surveys,  at  the  expense  of  local  au- 
thorities, have  been  conducted  during  the  year,  viz :  at  Mobile,  to  ascer- 
tain the  changes  and  condition  of  the  bay ;  at  Boston,  for  a  like  purpose ; 
and  on  the  peninsular  of  Cape  Co<l,  to  determine  the  feasibility  of  a  canal 
connecting  Buzzard's  Bay  and  Cape  Cod  Bay. 

Tidal  Stations, — Six  tidal  stations  have  been  maintained  on  the  At- 
lantic coast,  three  on  the  Pacific,  and  two  on  the  Gulf. 

Measurements  of  heights, — In  conjunction  with  the  Smithsonian  Insti- 
tntion,  the  Superintendent  remarks,  we  ^ave  been  engaged  for  some 
years  in  endeavoring  to  obtain  all  the  data  existing  for  heights  in  North 
America.  During  the  past  year  a  new  circular  has  been  issued  to  the 
engineers,  presidents  and  superintendents  of  railroads,  and  to  geologists, 
sxplorers,  and  other  men  of  science,  to -obtain  additional  results,  and  with 
much  Buccess.    To  the  entire  number  issued,  two  hundred  and  fifty  re- 
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p1ie8  bave  been  receired.  These  fiinii«b  data  for  the  height  abof«  tideof 
about  thirteen  thousand  points,  of  which  a  large  portion  has  ben  €0» 
tributed  by  the  explorations  for  routes  for  the  Padfio  railroad,  and  aooB* 
siderablo  number  by  other  surveys  of  the  Ooyemment.  The  naterid 
received  has  been  mapped  by  Mr.  W.  L  Nicholson,  who  ia  diarged  wilh 
the  details  of  the  work,  so  as  to  indicate  whether  the  data  were  Kkriytt 
suffice  for  the  construction  of  contour  lines  of  the  anrfiice  of  the  ooati- 
nent,  and  to  show  where  thej  would  be  deficient  Ibr  that  porpoNL 
Sources  of  information  have  been  pointed  out,  of  whidi  we  hmw%  not  jit 
been  fully  able  to  avail  ourselves,  but  the  work  has,  m  a  general  «i^ 
made  good  progress,  and  will  be  earnestly  prosecuted.**  . 

Besides  information  on  these  varioos  topics,  the  report  oon- 
tains  an  aooount  of  the  expedition  to  Labrador,  to  observe  the 
Solar  Eclipse  of  July  18,  rrof.  Bache's  Lecture  on  the  Besoto 
of  the  Gulf  Stream  Explorations,  a  discussion  of  magnelie  d»^ 
dination  or  variation,  and  the  usual  details  respecting  the  tp* 
paratus  and  personnel  of  the  establishment. 

DESIDERATA  IK  EAST  AFRICAN  EXPLORATIOK. 

The  following  Note  was  recently  addressed  to  the  Bombif 
Gteographical  SoK^iety,  by  a  Ciommittee  of  the  Boyai  Geogmfk' 
ical  Society  of  London,  m  reply  to  certain  inquiries. 

^*  Beginning  at  the  south,  we  may  look  upon  the  Njassa  as  entirdjift 
the  hands  of  Livingstone  and  otber  Zambesi  travellers,  such  as  CoBBt 
Thurnheim.  Livingf^tone,  as  we  know,  has  established  easy  aeoen  to 
tbe  southern  end  of  the  lake,  and  announced  his  intention  of  expbriflg 
the  whole  of  it  at  the  earliest  opportunity.  It  would  be  a  waste  <^  i^ 
sources  to  direct  new  travellers  to  that  same  district 

Proceeding  northward,  the  itineraries  of  native  traders  supply  enoofk 
information  for  the  present  rude  wantd  of  African  geography,  of  tM 
country  between  Quiloa  and  Nyassa;  and  we  have  received  slight  hot 
definite  knowledge  of  the  same  through  Rdscher^s  ill-fated  ex^itioo, 
followed  up  as  it  was  to  some  degree  by  Baron  von  der  Decken. 

Taking  yet  another  step,  we  arrive  at  the  track  of  Burton  and  Sp^ 
who  have  certainly  left  nothing  of  primary  importance  undescribei 
The  fourth  and  last  section  of  known  country  is  to  the  eastward  of  Mom- 
has,  whence  Baron  von  der  Decken  (accompanied  by  the  English  geolo- 
gist, Mr.  Thornton)  has  lately  travelled  to  Kilimanjaro,  and  where  he 
still  proposes  to  travel. 

**  Thus  there  is  no  urgent  call  for  a  new  expedition  that  should'  letre 
the  coast  of  Africa  between  the  Zambesi  and  Mombas;  but  Eastern  Afirici 
is  almost  untouched  between  Mombas  and  the  Red  Sea.  The  field  thit 
here  awaits  new  explorations  is  too  vast  to  be  exhausted  by  any  single  ex- 
pedition.    Three  distinct  undertakings  may  be  specified. 

'*  The  first  is  to  ascend  the  Juba,  the  Ozi,  and  other  riven,  as  far  ti 
they  are  navigable.  They  have  all  been  visited  by  slavers,  and  oppoo* 
tion  might  be  experienced  on  entering  them,  partly  from  that  cause  aod 
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[MurUj  owing  to  hostilities  between  the  Somauli  and  the  Massai ;  but  no 
tenons  obstruction  need  be  apprehended  by  a  well  equipped  party,  large 
nough  to  command  respect 

'^  The  second  and  most  difficult  would  be  a  land  exploration  through 
the  Somauli.  Their  language  is  an  obstacle  to  a  traveller  from  the  side 
(tf  Zanzibar,  where  interpreters  cannot  be  engaged  ;  while  the  religious 
tad  the  political  fanaticism  of  their  northern  tribes  is  an  equal  bar  to 
travellers  from  Aden,  where  a  suitable  expfditionary  party  might,  per- 
haps, be  collected.  The  most  promising  course  would  be  to  land  at 
Hogadoxo,  and  to  reside  there  some  months,  learning  the  language  and 
acquiring  a  hold  on  the  good  will  of  the  people,  before  attempting  further 
progress. 

**  Additional  interest  is  given  to  this  exploration  by  the  fact  that  Lieut- 
Colonel  Kigby,  H.  B.  M.'s  Consul  at  Zanzibar,  is  firmly  persuaded  that 
•ome  Englishmen  are  now  in  captivity  among  the  Somaulis;  for  a  report 
to  that  effect  has  been  confirmed  by  different  witnesses.  He  believes 
them  to  be  a  part  of  the  crew  or  passengers  of  an  East  Indiaman,  sup* 
posed  to  have  been  wrecked  near  the  Mauritius  in  1855,  but  whose  cargo, 
or  rather  a  number  of  miscellaneous  effects  resembling  those  known  to 
have  been  carried  by  her,  are  come  into  the  possession  of  the  Somaulis. 
An  exploring  party  would  find  in  this  report  an  intelligible  pretext  for 
their  presence  in  the  land,  and  a  stimulating  object  for  their  earlier 
movements. 

**  The  last  course  would  be  to  adopt  Mombas  as  the  head-quarters,  and 
thenco  to  pass  into  the  interior  by  a  route  to  the  north  of  that  travelled 
hj  Baron  von  der  Decken.  The  country  behind  Mombas  is  a  less  un- 
healthy residence  than  other  parts  of  the  coast ;  and  an  expeditionary 
party  might  be  organized  there  at  leisure,  with  help  from  Zanzibar.  The 
Bev.  Mr.  Krapf  resides  in  its  neighborhood  ;  the  natives  are  accustomed 
to  Europeans ;  and  the  traders  mostly  speak  Hindustani.  It  would  be 
impossible,  at  the  present  time,  to  plan  an  exploration  in  Africa  that 
would  afford  hope  of  a  more  interesting  discovery  than  one  leading  from 
Mombas  round  the  northern  flank  of  Kenia,  and  thence  onward  toward 
Oondokoro." 


Abt.  XXVL — On  the  existence  of  a  Mohaiok-valley  Glacier  in  the 

Olacial  Epoch ;  by  James  D.  Dana. 

The  Mohawk  river  extends  in  a  nearly  east-and-west  course 
(averaging  about  east-by-south,)  across  the  centre  of  the  State  of 
New  York,  and  connects  with  the  Hudson  river  near  Troy,  eight 
miles  above  Albany.  It  commences  its  flow  eastward  at  Eome, 
prest  of  Oneida  late,  the  waters  above  this  coming  from  the 
Black  river  country,  on  the  north.  The  whole  distance  from 
Stome  to  Albany,  in  an  air  line,  is  about  100  miles;  the  descent 
o  the  Hudson  is  425  feet — equivalent  to  4J-  feet  to  the  mile. 
^8  feet  of  the  descent,  however,  is  at  Cohoes  falls,  a  mile  from  its 
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month,  BO  that,  for  the  rest  of  its  oootb^  the  average  descentMl 
little  less  than  8^  feet  per  mile. 

The  valley  is  a  depression  between  the  northern  am 
plateaus  of  the  Slate,  aad  has  its  highest  border  on  the  ^oniiHl 
the  general  height  of  the  norlbem  plateau  be!  ng  from  lOOO  ~ 
ISOU  feet,  and  that  of  the  southern  plateau  from  1500  to  2a 
feet  It  is  not  a  synclinal  valley ;  neither  is  it  a  valley  of  N 
nudation,  although,  beyond  doubt,  greatly  dcepeaed  imia 
tended  by  the  action  of  waters;  bat  it  is  wliat  the  wriwili 
styled  a  geoclinal  valley,  that  is,  one  formed  by  the  upliil  of  ll 
crust  of  the  earth  on  either  side,  (or  else  by  the  depression  oCtM 
crost  along  its  course,)  without  any  oonfonnitj  to  its  s1op»  r 
the  dip  of  the  enclosing  rocks.'  These  euclositig  rocks  of  m 
Mohawk  depression  are  in  fac^  on  one  side,  partly  (iiboTetl 
height  of  a  few  hundred  feet)  the  folded  and  crystallized  .\ailM 
and,  on  the  other,  the  Falfeozoio  rocks  which  were  uplifleduil 
much  later  period.  I 

About  midway  between  Albany  and  Bome,  the  valleydepi*  I 
«on,  taking  only  the  part  south  of  the  Mohawk,  measures,  ati^r 
elevation  of  1500  feet,  ten  or  twelve  miles  in  breadth.  Butm 
east  of  this  in  Schoharie  county,  it  opens  soathward  along  ^ 
valley  of  the  Schoharie  creek,  the  principal  southern  iribiiuij 
of  the  Mohawk.  This  Schoharie  valley  is  bounded,  on  the  aoit 
by  the  northwestern  prolongation  of  the  CaCskill  Mounuin^ 
having  here  a  height  of  2000  to  2600  feet  above  the  senlenl; 
on  the  ea^c,  by  a  spur  from  the  same  mountains,  called  the  Edit- 
bark  mountains,  which  increases  in  height  southwardly  frm 
1000  to  2000  feet,  and  at  whose  eastern  foot,  in  Albany  connlj, 
lie  the  Helderberg  hills,  800  to  1200  feet  high  above  the  sea-kfA 
The  principal  heights  of  the  Catskills,  between  3400  and  4000 
feet  in  altitude,  are  situated  to  the  south,  not  far  from  the  jatifr 
tion  of  the  two  ridges.  The  range  of  the  Catskills  has  a  tieigtiV 
at  the  Mountain  House,  according  to  Quyot's  measurements,  of 
2235  feet  above  the  sea-level.  The  true  watashed  lies  a  little  u 
the  south  and  west  of  this,  and  is  made  by  Guyot  1970feei  in 
elevation ;  and  from  it,  Sow  waters  northwestward  to  the  Scb^ 
harie  and  eastward  to  the  Hudson. 

On  the  norOi  side  of  the  Mohawk,  land  1500  feet  in  elevation 
is  not  met  with  except  at  very  distant  points  from  the  river— o 
in  the  Black  river  res^ion,  towards  Lake  Ontario,  which  has  ibii 
height,  and  in  the  Adirondack  region,  towards  L^ke  Cbamplaic^ 
whose  highest  peak,  Mt.  Marcy,  runs  up  to  5879  feet. 

The  Mohawk  valley  is  continued  westward  in  the  depresaoft 
of  Oneida  lake.  The  depression  continufis  on  fartlier  west,  jial 
south  of  Lake  Ontario.     The  Sidge  road,  as  it  is  cnllecl,  having 

*  The  wnrd  geodinal  u  derired  rrnm  the  Greek  7^  eartii  and  Mm^  I  imlii^ 
Tba  Cbwua(i«it,  Jftiiww,  ud  Miui»dfpi  are  olher  gttialutal  vallajn^ 
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A  faeiffht  of  631  feet  above  the  sea-level,  separates  this  depres- 
sion  .m>in  that  of  the  lake;  but  the  ridge  is  regarded  as  onlj  a 
former  beach  of  the  lake.' 

The  ridges  of  Schoharie  oountj  form  the  western  boundaiy 
of  the  gresii  Hudson  valley  depression  in  that  latitude— the  ecu^ 
em  making  the  boundary,  if  we  reckon  only  to  a  height  of  1000 
to  1600  feet,  but  the  loestem^  through  the  larger  part  of  Schoharie 
county,  if  to  a  height  of  2000  feet. 

The  preceding  facts  are  mentioned,  partly  in  elucidation  of  the 
following  observations  on  glacier-markings  along  the  Mohawk 
▼alley,  and  partly  to  show  what  course  investigation  must  take 
in  oraer  to  complete  our  knowledge  of  the  great  glaciers  of  the 
region  in  the  Drift  epoch. 

The  subject  of  river-terraces,  or  stratified  Po8^tertia^y  deposits,- 
on  the  Mohawk  and  its  tributaries,  is  also  one  of  great  interest 
in  this  connection,  and  merits  a  thorough  examination.  The 
deposits  have  some  relation  to  the  Drift,  as  they  belong  to  the 
epoch  immediately  following — the  Champlain  epoch, — and  con- 
sist in  part,  at  least,  of  material  that  had  been  tnmsported  by 
the  ice.  They  are  of  unusual  extent  on  the  East  and  West  Can- 
ada creeks  and  other  northern  tributaries  of  the  Mohawk. 

The  town  of  Chernr  "Valley  is  situated  on  the  northern  border 
of  the  southern  of  the  New  York  plateaus.  It  is  hence  near 
the  southern  margin  of  the  Mohawk  valley,  being  about  fifteen 
miles  in  a  straight  line  from  the  river ;  at  the  same  time,  it  is 
on  one  of  the  tnbutaries  of  the  Susquehannah  river,  the  general 
coarse  of  whose  affluents  is  southward.  Observations  on  the 
riacial  scratches  of  this  region  have,  therefore,  a  peculiar  interest. 
The  following  are  the  results  of  important  investigations  on  this 
subject,  made  by  the  Eev.  William  B.  Dwight,  as  recently  com- 
municated to  the  writer.  He  states  in  his  letter  (dated  Engle- 
wood,  N.  J.,)  as  follows. 

''  As  &r  as  I  have  observed  the  glacial  scratches  of  the  State 
of  New  York,  they  do  not  conform  in  their  course  so  much  to 
the  particular  courses  of  the  valleys  in  which  they  may  be  found, 
as  they  do  to  the  trend  of  the  general  system  of  valleys. 

'*  At  Cherry  Valley,  there  are  two  distinct  sets  of  scratches 
nearly  at  right  angles  to  each  other,  and  none  between  these  two. 
Both  of  these  sets  appear  in  the  valley  itself.    Neither,  however, 

*  The  depression  oocapied  by  the  Mohawk  is  situated,  like  those  of  nearly  all  the 
kkae  of  North  America,  and  tnat  also  of  the  St.  Lawrence,  near  the  line  of  bound- 
ny  between  the  Asoic  and  Palsozoic  areas  of  the  continent ;  that  is,  between  the 
ma  that  was  comparatiTely  stable  dry  land  from  the  commencement  of  the  Silurian 
9^  onward,  and  which  reaches  from  Canada  northwest  to  the  Arctic  and  northeast 
to  Labrador,  and  the  area,  stretching  southward,  southeastward  and  soutbwestward, 
flom  the  Aaoic,  that  was  during  the  same  time  an  area  of  progress  and  of  nnstabU 
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mouth,  so  that,  for  the  rest  of  its  coarse,  the  average  deBontsii 
little  less  than  3^  feet  per  mile.  -^ 

The  valley  is  a  depression  between  the  northern  andsooAdHrb 
plateaus  of  the  State,  and  has  its  highest  border  on  the  toA^j 
the  general  height  of  the  northern  plateau  being  from  KXXT 
1600  feet,  and  that  of  the  southern  plateau  from  1500  to  ^~^ 
feet.    It  is  not  a  synclinal  valley;  neither  is  it  a  valley o 
nudation,  although,  beyond  doubt,  greatly  deepened  and 
tended  by  the  action  of  waters;  but  it  is  what  the  writer 
styled  a  geoclinal  valley,  that  is,  one  formed  by  the  uplift  of 
crust  of  the  earth  on  either  side,  (or  else  by  the  depression  ofl 
crust  along  its  course,)  without  anv  conformity  to  its  dopv 
the  dip  of  the  enclosing  rocks.^    These  enclosing  rockB  di 
Mohawk  depression  are  in  fact^  on  one  side,  partly  (above  i 
height  of  a  few  hundred  feet)  the  folded  and  crystallised  An| 
and,  on  the  other,  the  Palaeozoic  rocks  which  were  uplifted tfi| 
much  later  period. 

About  midway  between  Albany  and  Borne,  the  valley-depRi^l 
sion,  taking  only  the  part  south  of  the  Mohawk,  measures,  ati 
elevation  of  1500  feet,  ten  or  twelve  miles  in  breadth.    Batji 
east  of  this  in  Svihoharie  county,  it  opens  southward  along 
valley  of  the  Schoharie  creek,  the  principal  southern  tribatuj 
of  the  Mohawk.     This  Schoharie  valley  is  bounded,  on  the  imi^ 
by  the  northwestern  prolongation  of  the  Catskill  Mountain^ 
having  here  a  height  of  2000  to  2600  feet  above  the  sea  lefd; 
on  the  easl^  by  a  spur  from  the  same  mountains,  called  theHeOe* 
bark  mountains,  which  increases  in  height  southwardly  frott 
1000  to  2000  feet,  and  at  whose  eastern  foot,  in  Albany  countfi 
lie  tbe  Helderberg  hills,  800  to  1200  feet  high  above  the  sea-lefflL 
The  principal  heights  of  the  Catskills,  between  8400  and  4000 
feet  in  altitude,  are  situated  to  the  south,  not  far  from  the  junfr 
tion  of  the  two  ridges.     The  range  of  the  Catskills  has  a  heighl^ 
at  the  Mountain  House,  according  to  Guyots  measurements,  of 
2235  feet  above  the  sea-level.     The  true  walerslied  lies  a  little  to 
the  south  and  west  of  this,  and  is  made  by  Guyot  1970feet  in 
elevation ;  and  from  it,  flow  waters  northwestward  to  the  Scho- 
harie and  eastward  to  the  Hudson. 

On  the  nort/i  side  of  the  Mohawk,  land  1500  feet  in  elevation 
is  not  met  with  except  at  very  distiint  points  from  the  river— « 
in  the  Black  river  reojion,  towards  Lake  Ontario,  which  has  tbii 
height,  and  in  tbe  Adirondack  region,  towards  Lake  Champlaio, 
whose  highest  peak,  Mt.  Marcy,  runs  up  to  5379  feet. 

The  Mohawk  valley  is  continued  westward  in  the  depressioa 
of  Oneida  lake.  The  depression  continues  on  farther  west,  ju< 
south  of  Lake  Ontario.    The  Rfdge  road,  as  it  is  called,  having 

'  The  word  geocUnal  is  derived  from  the  Oreek  717  earth  nnd  xXiwd  /  uufin 
SIm  flbni^WioMf,  Jiudton,  and  Miuisnppi  are  other  geociinal  vaUeys. 
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s  north  of  Cherry  Valley ;  and  there  is  one  long  sorateh  in 
cellar  of  the  Cherry  Valley  Academjr  (D). 
Neither  the  acratchee  of  the  road-side,  on  the  way  to  Fort 
n,  nor  that  under  the  Academy,  correspond  with  the  general 
rse  of  the  valley,  or  even  with  its  particular  course  at  the 
lity  of  the  scratches.  They  seem  in  every  case  to  run  some- 
it  into  the  hill-side. 

On  the  top  of  *  Burned  Hill/  (B)  on  the  west  side  of  Cherry 
ley,  400  feet  above  it^  and  1800  feet  above  the  sea-level,  the 
(y  surface,  here  the  Hamilton  sandstone,  wherever  laid  bare, 
r  an  area  of  several  hundred  acres,  is  more  or  less  planed  and 
itched,  and  the  scratches  are  of  the  easterly  system,*  the  course 
ng  east-by-north.  Half  a  mile  to  a  mile  below  Cherry  Valley 
there  is  another  good  locality  of  the  east-by-north  scratches. 
3se  easterly  scratches  have  no  apparent  connection  with  any 
ley  in  the  region. 

'  About  a  mile  above  Cobbles-kill  Centre,  a  few  miles  east  of 
jrrv  Valley,  on  the  Sharon  road,  there  are  scratches  on  the 
of  a  hill  of  Corniferous  limestone,  having  a  north-by-west  and 
'h-by-east  course.  They  have  no  relation  m  direction  to  Cob- 
i-kill  valley,  as  they  cross  it  nearly  at  right  angles,  and  are 
iently  part  of  the  same  north-and-south  system  observed 
ut  Cherry  Valley."  [The  Cobbles-kill  flows  eastward  into 
Schoharie,  and  not  into  the  Susquehannah  tributaries ;  but 
place  where  these  scratches  occur  is  still  near  the  summit  of 
plateau.  All  the  above  courses  are  compass-courses^  requir- 
a  correction  of  6^  for  westerly  variation.] 
[r.  Dwight  continues : — 

The  best  conclusions  that  I  can  gather  from  these  facts  is, 
^  there  are  two  svstems  of  scratches  in  that  part  of  the  State, 
ight  angles,  nearly,  to  each  other ;  that  one  system  corresponds 
1  the  general  direction  of  the  great  valleys  running  soutnerly, 
»se  of  the  principal  Susquehannah  tributaries,  though  the 
-espondence  is  only  one  of  general  courses,)  and  that  me  other 
em  corresponds  with  the  direction  of  the  Mohawk  valley, 
lOugh,  where  I  have  observed  it,  there  is  no  modem  valley  in 
immediate  vicinity  to  correspond  to  it" 
^hese  conclusions  of  Mr.  Dwight  appear  to  be  altogether  just 
J  east-and-west  courses  are  well  explained  by  reference  to  the 
bawk  valley;  while  the  northand'souih  system  conforms  to 
slope  of  the  Susquehannah  tributaries,  though  possibly  con- 
ted  with  a  grander  movement  reaching  from  the  far  north 
IBS  the  Mohawk  valley. 

'he  Mohawk  valley  needs  to  be  studied  for  a  full  elucidation 
he  subject.  But  there  are  some  confirmatory  facts  stated  by 
luxem,  who,  as  long  ago  as  1842,  announced  essentially  the 
e  general  conclusion,  as  the  result  of  his  observations.' 

lee  New  York  Geologiea)  Report,  Part  111,  cotrpn9ing:  the  SuT^e;^  ot  i!bftTti 
jgicMl  VJHrut,  bf  Lmrdner  Vaouxem,  4to,  1842,  p.  245. 
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In  Montgomery  county,  near  Amsterdam  (on  the  Mohavk]^ 
this  able  geologist  noted  scratches  at  various  quarries  and  locth- 
ties  on  the  Trenton  limestone,  which  were  nearly  east-and-wol 
in  direction, — agreeing  thus,  as  he  remarks,  with  the  oouiae  ef 
the  Mohawk  valley.  Again,  in  the  same  county,  near  Sprakoi^ 
on  the  north  side  of  the  Nose,  the  scratches  conform,  as  k 
states,  to  the  valley  of  the  Mohawk.  Korth-and*aoath  scratdM 
occur  in  the  vicinity  of  this  valley  according  to  Vannxem ;  \xii 
at  the  places  observed  by  him,  they  conform  to  one,  or  anodiK 
of  the  minor  tributaries.  In  Oneida  county,  between  Utica  in 
New  Hartford,  there  are  north-and-south  scratches  on  the  Oneidi 
conglomerate,  which  conform  to  the  Sauquoit  vallOT ;  and  ca 
the  west  of  the  Oriskanv  creek,  north  of  Hamilton  College,  dw 
same  system  occurs,  ana  corresponds  with  the  Oriskany  vallqr. 
Yanuxeni  concludes,  from  his  observationa,  that  the  dmctkm  if 
the  scratdies  corresponds  with  the  direction  of  the  valley  in  whiA  Atj 
occurs 

The  question,  whether  these  drift-scratches  and  other  pheno- 
mena are  a  result  of  glaciers,  or  icebergs,  the  writer  has  diacuflNd 
in  his  Geological  Manual,  and  need  not  take  up  here. 

The  absence  of  well  characterized  moraines  from  the  mortof 
the  country  will  not  be  deemed  remarkable  by  those  who  oonsidv 
the  length  of  time  which  has  elapsed  since  the  Glacial  epodi 
ended,  and  the  power  of  running  water  in  wearing  to  powder 
loose  stones  of  whatever  hardness,  and  especially  those  oeriTed 
from  most  sedimentary  strata. 

Again,  moraines  are  always  coniparatively  small  where  tin 
glacier  has  no  towering  peaks  or  clifi»  about  its  course,  to  afibid 
avalanches  of  ice  and  stones.  The  glacier  of  the  Mohawk,  in 
order  to  make  scratches  about  Cherry  V  alley,  1800  feet  above  tlie 
sea-level  must  have  reached  to  a  height  of  at  least  2000  ftet; 
and  with  this  level,  if  the  region  had  anything  like  its  preflent 
configuration,  it  would  have  buried  a  large  part  of  the  southera 
plateau,  while  its  northern  border  would  have  had  no  limit  in 
rfew  York  State,  except  about  the  Adirondack  Mountains,  70 
or  75  miles  distant. 

*  Mr.  Vanuzem  observes,  in  concluding  his  remarks  on  this  tabject,  Uiat  tht 
glacier-origin  of  the  scratches  harmonizes  with  the  fact  tliat  the  seratcbed  wtbtm 
are  found  at  no  regular  or  defined  elevations  ;  tliat  the  surfaces  are  too  maeh  wsi^ 
and  extend  over  too  great  an  extent  of  the  same  rock,  to  have  beeo  caned  If 
icebergs,  especially,  as  the  lines  are  always  straight  ones,  and  the  motloo  of  iotbcM 
is  oscillatory  and  rotatory.  The  direction  also  of  the  scratches  is  in  aeooHuioeviB 
existing  yalleys,  and  hence  local,  agreeing  with  glaciers  In  boUi  respeeta."  He  9ik 
further,  with  bin  usual  discrimination,  "As  matter  of  fact  from  actual  obeerrata 
the  glacier-theory  will  have  preference  of  the  two,  especially,  should  the  term  ktd 
ice  M  substituted,  being  a  more  general  expression :— glaciers  having  thcdr  oii|ii' 
near  the  line  where  perpetual  snow  ceases,  whereas  locol  ice  embraces  the  ssmtb  ■ 
well  as  all  bodies  of  solidified  water,  be  the  cause  of  the  reduction  of  tempsnttn 
what  it  may,  whether  permanent  or  transient,  that  has  given  rise  to  it^"  p.  S47. 
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On  the  Catskills,  the  glacier  scratches  reach  to  a  height  of  at 
least  2286  feet — the  elevation  at  the  Mountain  House,  and  this 
implies  the  existence  of  ice  and  snow  to  a  height  of  at  least 
2600  feet ;  and  if  the  snow  had  this  height  over  the  whole  south- 
em  plateau,  it  would  have  almost  completely  buried  it,  with  the 
exception  of  the  higher  Catskill  summits/ 

Without  more  extended  observation,  it  is  not  possible  to  say 
wliether  the  east-and-west,  or  the  north-and-south,  scratches  of 
the  Cherry  Valley  region  are  of  earlier  date.  If  the  former,  then, 
beyond  question,  the  north-and-south  are  due  to  a  Susquehannah 
glacier;  out  if  the  latter,  they  may  have  resulted,  as  already  inti- 
mated, firom  a  great  continental  glacier  spreading  southward  from 
the  remote  north,  of  which  the  Mohawk  glacier  was  a  final  por- 
tion that  became  partly  outlined  and  independent  only  in  the  later 
part  of  the  Glacial  epoch.  The  fact  of  the  greater  avera^  height 
of  the  southern  plateau  than  the  northern  adds  to  the  difficulties 
of  arriving,  at  present,  at  sure  conclusions ;  and  the  uncertainties, 
•lising  from  our  ignorance  of  the  changes  in  the  topography  of 
the  country  through  erosion,  during  the  time  whicn  has  since 
elapsed,  still  further  enhance  these  difficulties.  But,  whatever 
the  uncertainties,  there  is  sufficient  justness  in  the  views  of  Van- 
nxem,  Dwight  and  others,  as  to  a  frequent  conformity  between 
the  direction  of  scratches  and  of  the  valleys,  (the  greater  valleys,) 
to  suggest  the  right  method  of  investigation,  and  indicate  the 
line  in  which  a  large  part  of  the  truth  lies. 

The  facts  gathered  over  much  of  New  England  appear  to 
point  directly  to  a  Connecticut'VaUey  glacier;  and  those  between 
the  Green  Mountains  and  the  Catskills,  to  a  Hudson»valley  gla- 
der;  and  others,  in  the  vicinity  of  Penobscot  Bay,  recently 
itudied  by  Mr.  De  Laski,  to  a  Penobscoi-hay  glacier,  as  this  ob- 
lerver,  after  extensive  research,  has  concluded.  A  Mohawk' 
valley  glacier  may,  with  little  if  any  doubt,  be  added  to  the 
number  already  defined,  and  probably,  also,  a  Susquehannah- 
valley  glacier. 

*  Ramnj  ttates,  in  his  obeeiTations  on  the  drift-scratches  of  the  Catskill  region 
(Quart.  Jour.  GeoL  Soc.  Lond.,  zv,  208),  that  while  the  striations  on  the  ascent  of  the 
moontain  from  the  east  were  "  nearly  north-and-south  aloDj?  the  flanks  of  the  escarp- 
BMity  and  not  from  west  to  east  down  the  slope  of  the  hill/'  and  **  yery  strong  and 
fciquent  up  to  the  pUteau  on  which  the  Mountain  House  stands,  2860  [2286]  feet 
•bore  the  lea  "  at  thw  sommit  level  on  the  watershed,  the  scratches  approximate  to 
Wit  ind  irnnt  He  says  **  on  thn  plateau,  numerous  main  grooves  are  seen,  passing 
aoroM  the  hill,  and  nearly  at  right  angles  to  most  of  those  observed  durmg  the 
■wcnt>  aeemiagly  pomting  to  the  fact  that  the  icebergs  [Mr.  Ramsay  adopting  in 
Ha  raaaoning  the  icebei^-theory]  which  striated  the  eastern  flank  of  the  mountains 
ii  a  Dorth-and-eouth  direction,  when  the  whole  was  nearly  submerged,  here  found  a 
or  strait  through  which  they  sometimes  floated  and  grated  the  bottom,  in  a 
1  quite  across  that  which  they  were  forced  to  follow  when  passing  along  the 
gacarpmcint  that  now  faces  the  Hudson."  He  states,  also,  that  these  main 
yuufca  are  eroaaed  **  at  varions  angles  "  by  "  minor  striations."  Mather,  as  men- 
tiooad  In  hia  Geological  Report,  made  long  since  some  similar  observations  on  the 
acratdiea;  bat  they  were  less  complete  than  those  by  Ramsay. 
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Abt.  XXVIL— On  certain  Changes  in  Wine;  by  J.  NiCKliflL' 

Among  the  different  substances  contained  in  wine,  one  of  the 
most  characteristic  and  constant,  in  connection  with  alcohol  and 
water,  is  the  bitartrate  of  potassa.  Since  a  wine  will  not  be 
accepted  as  a  natural  product  if  it  lacks  this  salt,  it  is  weU 
known  that  the  manufacturers  are  always  careful  to  add  the 
bitartrate  of  potassa  to  spurious  wine.  Nothing  has  eter 
changed  this  opinion,  although  numerous  chemicu  researdMi 
have  been  made  every  year  with  the  different  wines  produced  ia 
France.  Natural  wine  always  contains  a  proportion  more  or  lea 
appreciable  of  cream  of  tartar  (bitartrate  of  potassa),  if  the  wine 
has  not  undergone  any  change.  Through  recent  inTestisatione 
made  at  Lyons  and  at  Montpellier  it  has  been  discovered  that  the 
bitartrate  of  potassa  may  be  wanting  in  wines  which  have  nn* 
dergone  decomp)osition,  especially  in  such  wine  as  has  become 
bitter.  Wine  affected  in  this  manner  is  known  in  France  under 
the  name  of  "changed  wine"  (tnn  toum().  It  is  yery  disagree- 
able to  the  taste,  and  gives  by  distillation  volatile  acids  in  moeh 
greater  quantity  than  are  furnished  by  normal  wine. 

It  has  also  been  remarked  that  *' changed  wine"  contains  moie 
potassa  than  wine  of  the  same  province  which  has  not  been 
spoiled.  But  sugar  and  glycerine  are  not  more  abundant  in  soch 
wine ;  on  the  contrary  there  appears  lactic  acid,  which  depends 
upon  sugar  for  its  production,  and  also  another  acid  with  the 
formula  C.HjO^,  which  is  the  formula  for  propionic  acid,  tat 
which,  as  we  shall  see  below,  is  here  applicaole  to  an  isomeiio 
acid. 

It  was  at  first  thought  that  this  volatile  acid  was  derived  from 
glycerine,  which  is  normally  contained  in  wine.  But  its  origin 
IS  now  explained,  by  a  fact  which  we  discovered  in  1846  and 
published  m  a  memoir  inserted  in  the  (hmptes  Retidus  of  the 
Academy  of  Sciences  (vol.  xxi,  p.  285)  entitled,  "  Sur  tm  acidepar- 
ticulier  produit  par  la  fermentation  du  tartre  hruty  '  This  acid  we 
call  butyro-acetic  acid  because  of  the  facility  with  which  it  may 
be  transformed  into  acetic  acid  and  into  butyric  acid,  and  also 
because  it  is  possible  to  effiect  the  synthesis  of  this  acid,  as  we 
have  formerly  shown  in  the  Journal  de  Phamiacie  ei  de  Chimit^ 
xxxiii,  p.  361.    We  shall  refer  to  this  synthesis  below. 

The  production  of  an  acid  C^HjO^  from  the  butyric  acid  or 
from  the  acetic  acid  may  be  rendered  intelligible  by  means  of  the 
following  equation : 

C«H,0^+C,H,0,=C,,H,,0,  :  and  ^'^Jl^-^c.HeO,  (•) 

add  +  butyric  acid.]  [Butyro-acetic  acid.] 

>  Communicated  to  this  Journal  by  the  author. 
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oagh  this  acid  may  arise  from  fermentation  of  bitartrate 
3sa,  it  has  never,  for  a  wonder,  been  foand  in  wine  which 
',  its  tartaric  acid  by  means  of  adulteration.  This  fiict 
is  the  observation,  made  long  since  in  the  practice  of  wine 
;,  viz:  that  when  the  wine  became  changed  in  this  man- 

the  crude  tartar  which  had  settled  at  the  bottom  of  the 
isappeared  little  by  little,  an  observation  which  cpnfirms 
ler  fact  demonstrated  bv  chemistry,  to  wit^  that  *'  changed 
contains  more  potassa  than  is  found  in  normal  wine.  Tnis 
mtly  due  to  bitartrate  of  potassa  originallv  deposited  in 
tom  of  the  cask,  which  by  redissolving  and  fermentation 
Dished  this  excess  of  potassa  now  dissolved  by  the  aid  of 
tic  acid  and  of  the  butyro-acetic  acid  produced  daring 
bation. 

''turning''  of  wine  which  is  characteri25ed  by  the  designa* 
wged  wine  (vm  ioumi),  and  which  follows  when  the  wine 
s  bitter,  consists  essentially  in  a  transformation  of  susar 
itic  acid,  and  tartaric  acid  into  an  acid  containing  the  de* 
>f  acetic  and  butyric  acids,  that  is  to  say  of  butyro-acetio 
Under  the  influence  of  this  change  the  metamorphism  of 

acid  takes  place  not  only  when  it  is  free  and  in  solution, 
n  when  it  is  combined  with  potassa  and  is  deposited  at 
tom  of  the  cask  in  the  condition  of  an  insoluble  bitar- 


notation  of  Gerhardt  shows  clearly  the  difference  between  the  two  acids 
ipionic  and  but^ro-acetic  Take  for  example  the  salt  of  baryta,  the  crys- 
-m  of  which  is  identical  for  the  two  acids  (Rammelsberg,  JTiysteUcyrajiA- 
nU,  ii,  p.  161). 

§a       1  ^ 

€3H,eve«      and,      e-HjO 
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Propionate  of  baryta.  Batjrro^eetata  of  baryta. 

lin  the  butyro-acetic  acid,  it  is  only  necessary  to  pass  a  solatioo  of  aettata 
rate  into  a  retort  containing  hot  and  dilute  sulphuric  acid,  and  to  coodtDS* 
entent  vessel  the  vapors  which  are  disen^ged.  The  condensed  liquid  con- 
tcid  which  being  neutralized  by  baryta  gives  beautiful  flat  prisms  formed  of 
state  of  baryta.  These  crystals  liave  a  greasy  feel,  and  when  pulTerised 
m  into  water  they  acquire  a  gyrat4>ry  motion  similar  to  botyrate  of  baryta, 
se  the  two  acids,  acetic  and  Dutyric«  are  evolved  in  the  ntuemU  state,  and 
to  form  the  hutyro-iicetic  acid  in  question. 
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Art.  XXYIIL — Observations  an  the  Sphagna  of  New  Jeneg^  «jl 
Description  of  a  New  Species ;  by  C.  F.  AUSTIN,  Corator^DL 
Torrey's  Herbarium,  Columbia  College. 

The  region  in  New  Jersey  known  as  ''The  Pines"  is  litenSf 
a  region  of  Spha^a,  Nine  of  the  ten  species  and  most  of  tM 
varieties  noticed  m  this  paper  were  collected  there  by  the  wzitv 
in  October  last,  in  the  vicinity  of  Manchester  in  Ocean  coontji 
within  the  radius  of  less  than  half  a  mile, — ^the  finiits  of  a  finr 
hoars  search.  One  of  them,  Sphagnum  SuiUvaniianum^  is  new  to 
science ;  another,  &  moUuscum,  to  the  American  Continent 

The  bottoms  of  the  ponds  in  this  region  are  covered  to  a  greil 
extent  (often  to  the  exclusion  of  all  other  plants  which  nsoallf 
grow  in  such  places)  with  Sphagnum  cuspidatum  var.  Torreganmi% 
S.  macrophyUumy  large  forms  of  S.  Pukesii  and  with  &  SuKvaaikh 
num.  They  are  entirely  submerged  (when  at  a  depth  of  mon 
than  three*  or  four  feet),  or  have  their  tips  just  peeping  fix>m  ths 
surfiEu^  of  the  water,  and  were  all  brought  up  together  on  As 
boat's  oar  in  the  pond  at  Manchester,  m>m  a  depth  of  at  leml 
six  feet. 

The  more  or  less  inundated  marshes  on  the  borders  of  dw 
ponds  are  filled  with  Sphagnum  cuspidatum^  running  into  diB 
var.  recurvum  in  the  cedar  swamps,  where  this  variety  aboundi^ 
and  into  the  var.  plumosum  in  shallow  water, — and  this  appeals 
to  pass  regularly  into  the  var.  Torreyanum  in  deep  water.  The 
forms  of  this  species  which  run  into  the  var.  recurvum  have  i 
slender  state  of  S,  cymbifoUum  abundantly,  and  of  &  moOuKitm 
sparingly,  mixed  with  them.  The  common  forms  of  &  aeui^ 
hum  ana  S,  cymhifolium  form  deep  extensive  turfs  in  the  cru- 
berry  bogs, — these  places  seeming  to  be  made  up  of  their  remaina 

In  sandy,  grassy  Dogs,  forming  matted  masses,  S.  cyclophylbKak 
and  S  Pyioesii  are  abundant.  S,  rigidum.  var.  AumiZr,  oocun 
sparingly  on  the  dry  margins  of  the  ponds. 

Considering  the  limited  time  and  space  over  which  the  search 
extended,  and  the  number  of  species  collected,  it  is  reasonable 
to  suppose  that  others  may  yet  be  found  in  the  same  locality.* 

The  following  brief  synopsis  includes,  I  believe,  all  the  SphagM 
that  have  thus  far  been  found  in  New  Jersey.* 

1.  Sphagnum  acutifolium  Ehrh. — Fruits  abundantly  on  the  borden 
of  sandy  swamps,  where  it  is  of  rather  a  low  stature ;  the  taller  forai 
which  grow  in  peat  hogs  appear  to  produce  only  male  flowers;  color  be- 
low whitish ;  ahove,  hrownish  tinged  with  red,  often  changing  to  bright 

'  8.  iubsecundum  is  common  in  other  portions  of  the  State,  and  may  be  looked  9k 
in  the  same  locality  as  well  as  all  the  American  species  not  peculiar  to  high  latitndei 

*  Since  writing  the  above,  I  learn  from  Mr.  Siuliyaot  that  he  has  8,  taindmrt  fina 
Quaker  Bridge,  New  Jersey. 
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purple  in  drying.  A  cinerons-green,  rather  loosely  spreading,  sterile  form 
18  fouad  in  rairj  swamps. 

8.  8ph.  SuLLiYANTiANUM  (sp.  noT.)  *.  Speciosum  robustum  snbmersum 
▼el  fluitans:  caulis  pedalis  et  ultra  firmus  simplex  vel  semel  divisus, 
atrato  corticalt  triplici  et  quadruplici  e  celiulis  hjalinis  spirali-fibrillosis 

Sorosis  formato;  ramali  d-d-fasciculati,  quorum  2-3  recurvo-patentes 
ensi  julaceo-foliosi  basi  attenuati,  1-8  denexi  cauli  adpressi  graciliores 
kudus  foliosi,  celiulis  corticalibus  spiraliter  fibrillosis  baud  porosis  in  strato 
dnplici  dispositis :  folia  caulina  obovaUnjuadrata  toto  mareine  fimbriata, 
celiulis  sine  poris  et  fibrillis ;  folia  ramulorum  patulorum  inferiora  parrula 
■emicirculan-ovata,  cetera  multo  raajora,  media  orbiculata  cocbleariformi- 
concava,  terminalia  elongato-ovata  laxiuscula,  omnia  arete  imbricantia 
Migustissime  marffinata,  basi  unguiculata,  dorso  ad  apicem  cucullatam 
papilloso,  toto  ambitu  (foliis  terminalibus  exceptis)  eleganter  fimbriata, 
rate  inforne  elongato-ruomboideum  apicem  versus  rfaombeum,  celiulis 
byalinis  fibrillosis  et  poris  majusculis  instrnctis,  celiulis  chlorophyllosis  ad 
concavam  folii  faciem  positis  inque  sectione  transversali  triangularibus : 
fiuctus  et  flores  ignoti. — Manchester  Pond,  Ocean  Co.,  New  Jersey ;  col- 
lected October,  1862. 

"  This  fine  species  has  the  appearance  of  an  overgrown  state  of  Sph. 
Cjpnbifolium^  and  possesses  in  a  superlative  degree  most  of  the  distinctive 
diaracters  of  that  species,  but  is  at  once  distinguished  by  its  elavate 
hranches  with  elegantly  fringed  leaves  which  are  very  abruptly  contracted 
Mow  into  a  claw-like  base^  and  have  the  back  at  the  apex  conspicuously 
dark-colored,  with  cross-section  as  in  S,  acutifolium.  The  stem-leaves  are 
also  Quite  distinct,  being  usually  nearly  quadrate,  but  little  if  any  longer 
than  broad,  and  copiously  fringed. 

8.  Sph.  ctmbifolium,  Dill. — Allt  he  specimens  that  I  have  examined, 
both  from  this  country  and  Europe,  have  the  stem-leaves  reticulated  on 
the  border  above, — the  network  often  broad  and  extending  slightly  be- 
yond the  margin,  frequently  giving  the  leaf  a  strongly  fringed  appearance, 
—•and  have  the  lower  branch-leaves  slightly  spinulose-toothed ;  spinule 
abort,  distant,  erect-appressed,  somewhat  club-shaped,  with  the  apex 
slightly  recurved.  The  following- are  the  forms  that  I  have  observed  in 
New  Jersey,  precisely  the  same  as  are  found  in  Europe : — 

a.  Densely  cespitose,  low  or  tall,  mostly  of  a  pale  reddish-brown 
color ;  stems  erect ;  branches  short,  thick,  straightish,  remote  or  crowded ; 
the  loosely  imbricated  or  spreading  leaves  straight  on  the  back. — {S,  con- 
densatum  C.  MOll.  Synop,  1,  p.  92.) — Peat  bogs  and  borders  of  sandy 
awamps ;  fruits  occasionally  ;  runs  into 

fi.  More  robust,  rather  loosely  cespitose,  mostly  of  a  pale  elaucous- 
green  color;  stems  erectish;  branches  attenuated,  recurved,  the  lower 
rather  distant,  the  upper  crowded ;  stem  leaves  with  the  cells  usually  des- 
titute of  pores  and  spiral  fibres;  branch-leaves  slightly  recurved  above 
the  middle,  (a.  pycnocladum  C.  Miill.  Synop,  1,  p.  92). — ^Borders  of 
awamps  and  in  pastures.     Very  rare  in  fruit ;  runs  into 

y.  Ix>osely  spreading  and  of  a  dark  bluish-green  color;  stems  zigzag ; 
branches  less  crowded  above, — the  leaves  acuminate,  the  upper  half  some- 
what tubular  and  recurved-squarrulose.    (y.  tquarrulosum  G.  M&ll.  Synop. 
1,  p.  92). — Miry  swamps  partly  inundated ;  sterile, 
Am.  Jour.  SclSmcosd  Smbieb,  Vol.  XXXV,  ^o.  104.— U4:blcu,\«KL 
S3 


254  C.  F.  Austin  on  the  Sphagna  of  New  Jersey. 

4.  Sph.  CTCLOPnTLLUM,  Sull.  A  Lesqx. — ^Foliis  perichetalibus  nt  csterii 
capsulHin  globosam  includentibus. — Apparently  a  Tery  distinct  fpeda; 
stem  and  branch-leaves  much  larger  than  in  aoj  other,  often  2  lines  sr 
more  broad  by  2^8  lines  long,  with  a  clasping-perfoliate,  constricted, 
distinctly  heart-shaped  base. — Grassy  bogs  abont  Manchester.  I  bin 
seen  dwarf  forms  of  this  species  from  Quaker  Bridge  distributed  as^A 
sedoldes  Brid." 

5.  Sph.  PrLiEsii,  Brid. — Also  apparently  a  very  distinct  specieis  and, 
with  the  preceding  (with  which  it  grows,  forming  thin  strata),  very  dis- 
tinct from  S,  sedoides, — Color  blackish-green  ;  stems  6  inches  long  wilk 
few  short  rocurved-spreading  branches.  Runs  into  a  large  dnsky-blid 
form  in  the  water  with  stems  1~2  feet  long. 

6.  Sph.  rigidum,  Schimp.,  var.  humilb.   (S,  humile  Schimp.) — Stent 
low,  1  inch  high,  very  compact;  capsule  nearly  indaded. — ^Dry  maigiB  , 
of  the  pond  at  Manchester. 

7.  Sph.  sussecuNDUM,  Nees  A  Homsch. — ^Rather  loosely  cespitoNy 
8-5  inches  high;  color  above,  a  beautiful  golden-brown,  below,  whitish; 
branches  in  fours  and  fives,  somewhat  crowded,  thicktsh  towards  thebsM^ 
somewhat  attenuated,  more  or  less  contorted  and  of  unequal  lengths; 
branch-] eaves  ovate,  acuminate,  unequally  truncate  and  about  S-toothed 
at  the  apex,  varying  from  closely  imbricated  to  spreading,  mostly  recnnred, 
— some  are  much  so,  while  others  on  the  same  branch  are  straight  or  era 
slightly  incurved ;  cells  of  leaves  larger  than  in  any  specimens  that  I  hsri 
seen  from  other  localities, — with  numerous  small  pores. — Meadows  and 
pastures  in  springy  places;  sterile. — A  form  g^wing  in  sunken  holes, is 
woods  partly  inundated,  is  of  a  pale  green  color;  stems  6-8  inches  long, 
with  rather  distant  branches  arranged  in  fives  and  sixes;  perichseth  lateml. 
At  a  casual  glance  it  might  be  mistaken  for  either  S,  cymbifoiium  or 
S.  acufi/ofium^  but  particularly  for  S,  cvspidatum  ;  bnt  it  is  at  once  dis- 
tinguished from  the  first,  with  which  it  grows,  by  its  smaller  size  and  acuta 
branch-leaves ;  from  the  second  by  its  thickish  branches  with  the  leares 
irrepruhirly  imbricated  and  recurved  ;  from  the  last  it  is  very  difficult  to 
distinguish  it  when  fresh,  but  in  a  dry  state  this  is  readily  done,  fot  it 
then  has  the  leaves  straight  (not  wavy)  on  the  margin  ;  male  plant  reij 
different  from  the  female,  as  follows: 

Compactly  cespitose,  2-4  inches  high ;  color  brownish -green  tinged 
with  yellow ;  branches  very  short  and  thick,  ovate-lanceolate,  very  acate, 
nearly  straight,  the  defiexed  ones  are  closely  appressed  beyond,  but  oot 
at,  the  tumid  base ;  branch-leaves  large,  orbicular-ovate,  rounded  at  the 
6-12  toothed  apex,  very  compactly  imbricated, — the  cells  mostly  witlioot 
pores. — Very  difficult  to  distinguish  from  small  forms  of  Sph,  cymbifr 
Hum,  var.  or,  with  which  it  grows.     Bogs  and  wet  meadows :  Bergen  Ca 

8.  Sph.  mollusclm,  Bruch. — Was  found  mixed  with  small  forms  (( 
Sph,  cuspidatum  from  about  Manchester,  and  detected  by  its  ellipticili 
never  cuspidate  nor  recurved,  branch-leaves,  which  are  not  wavy  on  the 
margin  when  dry;  those  towards  the  apex  of  the  branches  are  smaller 
than  the  rest,  but  of  the  same  outline  (not  narrowed  as  in  most  species). 
Resembles  S.  tabulare  Sull.,  but  is  a  more  slender  plant,  with  cros^sec* 
tion  of  leaf  as  in  «S'.  cuitpidatum, 

9.  Sph.  cuspidatum,  Ehrh. — Rather  loosely  cespitose;  largo  and  robust  I 
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or  small  and  weak;  color  whitish  and  greenish ;  stems  erect,  or  spreading, 
5-8  inches  long;  branches  thickish,  none  closely  appressed ;  stem  and 
perichaetal  leaves  not  fibril  lose;  the  latter  crowded  at  the  base  of  the 
lateral  perichseth,  often  including  the  capsule ;  branch-leaves  rather  large, 
lanceolate  acuminate,  broadly  margined. — Runs  into  the  var.  plamonum. 
— Ill  an  inundated  peat  bog  in  Bergen  Co.,  there  occurs  a  slender  pale- 
green  fono  with  loosely  spreading  and  fibrillose  perichsetal-lcaves,  which 
seems  to  connect  this  and  the  var.  plumosum  with  var.  laxifolium, 

Var.  RBCURVUU.  (S.  reeurvum  Beauv.). — Densely  cespitose,  robust; 
color  pale  straw-yellow;  stems  erect,  6  or  6  inches  high ;  branches  in  fours 
and  fives,  the  2  spreading  ones  very  uniformly  recurved,  the  2  or  3  defilexed 
ones  closely  appressed;  branch-leaves  small,  oblong-lanceolate,  strongly 
recurved  and  conspicuously  arranged  in  5  straight  ranks.  Perichtcth 
terminal.  Runs  into  the  preceding  or  typical  form. — Cedar  swamps 
about  Manchester. — There  is  a  deep  green,  loosely  cespitose  form  in  Ber- 
gen Co.,  which  seems  to  connect  this  var.  with  the  var.  laxifolium, 

Var.  PLCMosuM. — Larger  than  the  preceding  and  much  more  attenuated 
in  all  its  parts.  Sometimes  this  variety  is  found  scattered  and  creeping 
on  the  banks  of  the  small  streams  in  the  cedar  swamps,  when  it  is  much 
condensed,  with  short,  very  thick,  contorted  and  much  crowded  branches, 
giving  to  the  stems  an  obese  appearance,  suggestive  of  huge  caterpillars. 
— Shallow  water  about  Manchester. — Very  rare  in  fruit ;  runs  insensibly 
into 

Var.  ToRRRTAMUif.  (S.  Torreyanum  Sull.,  in  Memoirs  Amer,  Acad. 
Arts  and  Sciences^  new  series,  iv,  p.  174). — This  fine  variety  (it  appears 
to  be  nothing  more)  and  the  var.  reeurvum  seem  to  represent  the  two 
extremes  of  this  species,  between  which  there  are  all  manner  of  inter- 
mediate forms. — I)eep  water  about  Manchester. — Probably  does  not  fruit 
except  when  it  occurs  in  water  holes  that  arc  partially  exsiccated  during 
the  late  summer  and  early  fall  months. 

Var.  LAXiFouuM.  (S,  laxifolium  C.  Mull.  Synop,  1,  p.  97). — Nearly 
as  large  as  the  last  and  resembling  it  except  in  color,  which  is  deep  green, 
stem  and  perichsstal  leaves  fibril  lose  except  the  margins  below,  the  latter 
loosely  spreading;  commonly  sterile,  but  I  have  a  number  of  fine  fruiting 
specimens  from  partially  exsiccated  water  holes,  in  low  sandy  woods  iu 
Bergen  Co.,  where  this^variety  is  common. 

10.  Spii.  m ACR0PHYL1.UM,  Bemliardi. — This  species  is  often  found  float- 
ing free,  and  has  much  the  appearance  of  the  var.  Torreyanum  of  the 
preceding  one,  and  C4iunot  be  distinguished  from  it  when  in  tlio  water 
except  by  its  blackish  stem  and  leaves.  It  is  very  apt  to  be  mistaken  for 
a  decaying  state  of  that  plant;  for,  owing  to  the  complote  absence  of  the 
elastic  spiral  fibre  in  the  utricles  of  the  leaves,  it  has  a  chnracteristic  dead 
-appearance  when  removed  from  the  water,  and  goes  into  a  Bhrtpclcss 
mails, — feels  as  if  rotten,  and  resumes  its  former  fine  symmetrical  outline 
but  slowly,  if  again  restored  to  its  native  element. — Abundant  in  the 
ponds  in  Ocean  Co.,  where  only  the  large  sterile  form  was  found. 

New  York,  January,  1863. 


356  Foreign  Corretpandenee, 


Art.  XXTX- — Foreign  (hrrespondence. 

!•  On  ihe  Science  of  the  International  Exhibition.    In  a  letter  from  O.CL 
Marsh,  B.  A.,  to  Prof.  Silliman,  dated  London,  Nor.  25,.  1862. 

Tbe  International  Exhibition,  which  has  just  cloeed,  contained  maijr 
objects  of  considerable  scientific  interest ;  and,  in  accordance  with  yon 
request,  I  shall  endeavor  to  give  a  short  account  of  thoee  which  seoaad 
most  worthy  of  notice. 

In  every  part  of  the  Exhibition  the  practical  application  of  the  renki 
of  scientific  research,  rather  than  the  results  themselves,  or  the  methodi 
by  which  they  had  been  acoomplished,  were  especially  selected  for  illai> 
tratiou.  Hence,  many  of  the  classes,  under  which  the  various  articles  ei- 
hibited  were  arranged,  contained  few  if  any  objects  that  need  here  be 
mentioned.  In  the  present  communication  I  shall  notice  briefly  the  piift* 
cipal  points  of  Class  I,  which  embraced  Mining,  Mineral  producti,  and 
Metallurgy,  and  without  doubt  exhibited  a  fuller  and  more  instradivs 
collection  of  these  objects  than  has  ever  before  been  brought  together. 

Gold, — The  most  striking  feature  in  this  division,  and  perhaps  in  ths 
Exhibition  itself,  was  the  immense  quantity  of  native  gold  displajed. 
The  British  colonies  of  Australia,  New  Zealand,  British  ColumlHa,aod 
Nova  Scotia  contributed  most  of  this,  yet  nearly  every  part  of  the  wodl 
sent  its  representative  specimens,  and  the  collection  was  interestiBg,  m 
showing  the  great  number  of  new  gold-fields  discovered  within  the  Isit 
few  years,  and  as  indicating  the  almost  universal  distribution  of  tlui 
metal.  Most  of  the  gold  exhibited  possessed  in  itself  nothing  of  pecoKu 
interest,  and  the  processes  for  its  separation,  which  were  shown  theorair 
ically  and  practically,  are  generally  well  known.  There  was,  howercr, 
in  the  Zollverein  department,  a  series  of  specimens  (No.  733')  from  tbs 
arsenic  works  of  Reichenstein,  in  Silesia,  illustrating  the  extraction  of 
gold  by  chlorine  water,  which  seemed  worthy  of  more  attention  than  it 
received.  The  material  used  is  auriferous  mispickel,  from  which  the  t^ 
senic  is  first  separated  by  roasting.' 

Silver, — The  silver,  exhibited  in  Class  I,  possessed  few  points  worthy 
of  mention,  many  of  the  most  important  mines*not  being  represeotad, 
and  others  very  inadequately.  Some  beautiful  specimens  of  native  nlver 
were  shown  from  the  government  mines  of  Eongsberg,  Norway,  and  tlio 
from  the  Copper  mines  of  Lake  Superior;  and  a  good  collection  of 
various  ores  from  the  Washoe  mines  of  California.  Specimens  of  silvoh 
glance,  horn-silver,  and  ruby  silver,  from  a  new  locality  in  Newfoundhmd, 
wei«  also  exhibited. 

Platinum  and  the  platinum-metals. — ^The  display  of  platinum,  and  ill 
associated  metals,  iridium,  osmium,  palladium,  rhodium,  and  rutheniofli 
was  a  marked  feature  in  this  class.  A  case  in  the  British  department 
(No.  171),  containing  all  of  these  metals  in  their  natural  state,  moil  of 
their  known  compounds,  and  many  illustrations  of  their  practical  appli- 
cation, was  one  of  the  most  interesting  objects  in  the  Exhibition,  aid 

*  The  nambers  refer  to  tbe  Official  Catalogues  of  the  various  departments. 
'  A  series  of  tbe  Reicbenstein  specimens  illustrating  Plattoer^s  process  was  ez- 
i.iku^  io  the  American  Exhibition  of  1863,  Na  278,  Class  L 
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ienr«8  particular  notice.    A  single  ingot  of  pure  platinum,  weighing 

00  ounces,  Troy,  was  the  most  conspicuous  object  in  the  case,  and  a^ 
ded  a  good  illustration  of  the  progress  which  this  branch  of  raetal- 
gy  has  recently  made  in  consequence  of  the  researches  of  Deville  and 
lera.  The  fusion  of  this  mass  of  platinum  was  effected  in  an  iron  box, 
ich  was  lined  with  small  pieces  of  lime,  and  covered  with  a  lid  of  similar 
istroction.  Two  jets  from  compound  blowpipes,  using  coal-gas  and 
fgen,  were  directed  through  the  cover  upon  small  pieces  of  platinum, 
foduced  from  time  to  time,  and  when  the  whole  was  completely  fused, 
waa  rapidly  transferred  to  a  mould.  It  is  claimed  that  platinum  ap- 
ratus,  made  from  a  solid  ingot,  will  both  be  cheaper,  and  less  liable  to 
e  its  firmness  of  structure  on  heating,  than  when  manufactured  in  the 
lal  manner,  and  the  case  contained  a  great  variety  of  such  articles, 
nong  these  was  a  large  boiler  for  the  concentration  of  sulphuric  acid, 

alembic  for  separating  gold  and  silver  by  means  of  the  same  acid, 
d  a  pyrometer  for  indicating  the  variations  of  heat  in  boilers.  Each 
theae  articles  was  said  to  possess,  in  design  and  construction,  several 
inta  of  superiority  over  any  similar  apparatus  hitherto  made.  Other 
lects  of  interest  were  platinum  tubes,  soldered  witli  the  same  metal, 
d  a  sheet  of  copper,  plated  with  platinum,  showing  that  the  many  dif- 
ilties  attending  the  production  of  these  articles  have  now  been  suc- 
■folly  overcome.  The  same  case  contained  an  ingot  of  pure  iridium 
igfaing  21-^  ounces,  and  a  fine  display  of  the  natural  and  artificial 
spounds  of  this  metal,  among  which  were  specimens  indicating  that 

1  minate  particles  of  the  native  alloy  of  iridium  and  osmium,  formerly 
isidered  of  little  value,  may  be  fused  together,  and  thus  used  for  point- 
l  sold  pens  as  advantageouslv  as  grains  of  larger  size.  Palladium, 
idiom,  and  ruthenium  were  also  represented  by  rich  series  of  speci* 
iM,  in  quantities  never  before  seen.  Many  other  rare  and  interesting 
Mtanoes  were  exhibited  in  this  case,  among  which  may  be  mentioned 
rioos  salts  of  uranium,  boron  and  silicon,  fused  and  crystallized,  which 
trille  himself  had  prepared  by  the  process  that  bears  his  name. 
AiunUnium. — ^Aluminium,  also,  was  well  represented  in  the  Exhibition, 
d  can  no  longer  be  regarded  merely  as  a  curiosity,  since  it  is  evidently 
dnff  a  prominent  place  among  the  useful  metals.  In  the  British  and 
ench  departments,  its  practical  applications  were  illustrated  by  a  great 
riety  of  interesting  objects.  Some  of  the  more  noticeable  of  these 
ra  philosophical  instruments,  for  which  this  metal,  from  its  lightness, 
eogtht  and  diflSculty  of  oxydization,  seems  so  well  adapted.  Various 
Dja  of  aluminium,  with  copper,  nickel,  and  other  metals,  were  exhibited, 
1  their  usefulness  illustrated  in  a  great  variety  of  ways.  A  series  of 
iminium  tubes,  in  the  French  department,  indicated  that  the  difScult 
AAem  of  soldering  this  metal  has  been  successfully  solved.  According 
the  exhibitors,  zinc  was  the  solder  used,  and  the  operation  was  per- 
med in  an  atmosphere  of  hydrogen. 

Mercury, — Mercury  and  its  ores  were  well  represented  in  various  parts 
the  Exhibition,  the  specimens  of  cinnabar  from  Almaden  in  Spain,  and 
m  the  New  Almaden  mines  of  California,  being  especially  conspicuous. 
id,  zinc,  cadmium,  nickel,  cobalt,  arsenic,  antimony,  and  many  ores  of 
ae  metals,  were  also  fully  represented,  but  the  collections  contained  little 
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of  especial  interest  The  display  of  tiD,  bismuth,  aod  titmniam  was  omli 
small,  the  oDly  representations  of  the  last  metal  being  a  few  rutiles  mm 
the  well  known  Georgia  locality. 

Copper. — Copper  ores  from  nearly  every  part  of  the  world  were  esU^ 
ited  in  this  class ;  some  of  the  meet  interesting  specimens  were  very  fias 
crystals  of  the  native  metal  from  Lake  Superior,  boulders  of  vitreous  cop 

r  from  a  serpentine  (^  gabbro  "  of  the  Italians)  dyke  at  Monte  Cataai  ia 
al  di  Oecini  near  Volterra,  in  Italy,  and  a  series  of  the  Hungarian  gaj 
copper  ores  containing  about  ten  per  cent  of  mercury. 

New  Metals, — In  the  French  department,  the  new  alkali  metals,c0iin 
and  rubidium,  with  some  of  their  sails,  were  shown ;  and  also  the  wm 
metal  thallium,'  the  latest  result  of  spe«*.trum  analysis.  Manganese,  ob* 
tained  by  a  new  process,  was  the  most  interesting  object  in  Class  I,  cf 
the  Swiss  department. 

Iron  and  Steel, — Iron  was  naturally  the  meet  prominent  objeet  io  n 
exhibition  like  the  present,  and  no  small  part  of  the  building  was  oocopisd 
by  its  various  ores,  illustrations  of  its  Metallurgy  and  its  mpplicatiooL 
Altliough  this  collection  was  far  superior  in  many  respects  to  any  bitbeito 
made,  the  recent  progress  it  indicated  was  rather,  greater  facilities  for  tks 
production  and  application  of  this  metal,  than  any  new  scientifie  infont 
tion  in  regard  to  it.  The  chemistry  of  iron  seems  still  to  remain  ool■p•^ 
atively  unknown.  In  tlie  British  department,  some  rolled  platea  for  soips 
were  fine  illustrations  of  iron  manufacture.  The  largest  of  thete  wis  II 
tons  in  weight ;  and  the  shattered  fragments  of  those  broken  in  the  leciat 
eiperiments  of  the  English  government  were  also  exhibited.  Dr.  Per^i 
the  distinguished  metallurgist,  who  directed  the  experimenta,  states  tlist 
an  examination  of  the  fractures  thus  made  affords  information  in  regnd 
to  the  internal  structure  of  iron,  which  other  means  of  investigation  litv 
failed  to  detect,  and  that  thus  far  the  experiments  indicate  that  the  softat 
iron  possible  is  most  efficacious  in  resisting  heavy  shot  The  exbibitioa 
contained  many  fine  specimens  of  steel  made  by  Bessemer^s  process,  whidi 
seems  likely  to  supercede  many  now  in  use.  The  display  of  cast  steel  bj 
Krupp  of  Essen,  Prussia,  has  never  been  equalled.  One  of  his  castings 
weighed  21  tons,  and  an  examination  indicated  that  its  structure  wu  oni* 
form  throughout. 

Coal  ana  artesian  boring, — Different  varieties  of  coal  were  shown  it 
gp*eat  profusion  in  Class  I,  but  do  not  require  comment  The  great  wtits 
of  this  substance  in  the  usual  methods  of  mining  is  now  attracting  moth 
attention,  especially  in  England,  and  processes  for  rendering  the  small  cusl 
available  for  fuel  were  abundant  in  the  exhibition.  These  were  either  in- 
proved  grates,  or  methods  for  uniting  the  fine  particles  of  coal,  by  heat,  or 
by  some  bituminous  cement  The  apparatus  used  in  boring  through 
strata,  in  searching  for  coal,  or  in  making  artesian  wells,  formed  an  is* 
structive  series  in  the  French  department  It  whs  exhibited  by  Degous^ 
author  of  "  Guide  du  Sondeur^^  one  of  the  best  works  on  the  subject 

Canadian  collections :  asterism  in  Mica, — Among  other  interesting  olh 
jects  in  Class  I,  may  be  mentioned  a  collection  of  the  economic  minerak 
and  crystalline  rocks  of  Canada,  sent  by  the  directors  of  the  Geologicil 
•urvey.    The  catalogue  describing  them  is  a  work  of  much  scieutifie 

*  Exhibited  by  Mr.  Crookcs  also  in  the  English  Department 
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le.  Id  this  collection  were  specimens  of  a  mngnesian  mica,  or  phlog- 
e,  from  South  Burgers,  which  quite  recently  has  been  found  to  ex- 
t  the  rare  property  of  asterism  in  a  remarkable  degree.    This  has  led 

new  examination  of  the  subject,  and  now  this  hitherto  obscure  point 
ptical  mineralogy  can  be  readily  and  satisfactorily  explained.  The 
rism  of  this  mica  was,  I  believe,  first  observed  by  U.  Vogel,  of  Berlin, 
ing  a  recent  visit  to  the  exhibition.  On  his  return  he  investigated 
subject  in  company  with  Prof.  G.  Rose,  who  had  observed  a  similar 
•earance,  although  much  less  distinct,  in  some  varieties  of  meteoric 
1.  Prof.  Rose  has  just  communicated  the  results  of  the  investigation 
the  Royal  Academy  of  Berlin,^  and  the  subject  is  of  such  general  in- 
»t  that  the  main  points  of  his  paper  may  not  inappropriately  be  given 
this  connection. 

f  a  thin  plate  of  the  mica  from  South  Burgess  bo  held  between  the 
\  and  a  ligbt,  there  will  be  seen  a  largo  and  distinct  star,  composed  of 
ray9,  and  having  the  light  as  its  central  point    Between  these  rays, 

others,  smaller  and  much  less  distinct,  may  be  observed.  A  similar 
r  is  seen  by  reflected  light,  but  this  is  never  so  clearly  defined.  By 
ding  the  mica  against  the  light,  and  examining  it  with  a  magnifying 
ss,  a  great  number  of  minute  prismatic  crystals  can  be  detected.    Under 

microscope  these  become  perfectly  distinct,  and  Vogel  succeeded  in 
Hogrnphing  them  when  magnified  500  diameters.  Most  of  the  crys- 
I  are  elongated,  flattened  prisms,  having  the  broad  lateral  planes  par- 
si  with  the  lamina)  of  the  mica.  Their  resemblance  to  crystals  of 
mite  is  quite  marked,  and  it  is  very  probable  that  they  belong  to  that 
cies.  Tabular  crystals,  also,  may  be  seen,  which  are  apparently  quite 
erent  from  the  prisms.  The  crystals,  with  few  exceptions,  have  a 
inite  position  in  the  mica,  most  of  the  prisms  being  parallel  to  the 
es  of  an  equilateral  triangle,  thus  making  angles  of  120°  and  60^. 
few,  however,  make  with  the  former  an  angle  of  150**;  and  occasion- 
f  one  is  seen  which  has  a  still  diflerent  direction.  The  general  position 
the  crystals  is  best  seen  when  a  low  power  of  the  microscope  is  used, 
^ince  the  minute  crystals  have  this  regular  position  in  the  mica,  the 
erism  is  easily  explained.  It  is  a  mere  ^Hrel  I  is- appearance"  {Oitterer" 
einunf/f) ;  and  the  rays  of  the  star  stand  at  right  angles  to  the  axes  of 
•e  prismatic  crystals  which  make  with  each  other  angles  of  120°,  and 
ice  proceed  from  the  center  of  the  star  to  the  middle  of  the  sides  of 

equilateral  triangle,  with  the  sides  of  which  the  crystals  lie  parallel. 

there  are  a  few  crystals  which  make  angles  of  160**  with  the  former, 
erroediate,  and  less  distinct  rays  are  also  observed.  If  then,  a  great 
mtity  of  minute  crystals,  regularly  arranged  in  a  larger  crystal,  can 
<]uce  asterism,  as  in  this  mica,  it  must  appear  in  other  minerals  also, 
ere  Uiis  is  the  case,  and  probably  the  cause  of  the  asterism,  wherever 
las  been  observed,  is  the  same  as  in  the  present  instance, 
[n  the  same  paper.  Prof.  Rose  gave  the  results  of  his  examination  of 

asterism  in  meteoric  iron,  and  referred  to  the  previous  investigations 
this  interesting  subject. 
lOiidoo,  Nov.  25,  1862. 

G.  Ross,  Ueber  den  Atteriamus  der  Krynlcdle,  intbetondere  det  OUmmera  und 
Meteoreimu.    Oct.  30,  1862.    See  also  Phil  Mag.,  Jaa  1868. 
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2.  Correipondencr  of  Jerome  Nid-lef,  JaUd  at  Nancy,  Franu,  A'br.!, 
1862. 
Obilaary. — DeAth  Iiu  lately  made  great  ravages  in  th«  sciontiGc  utM 
in  France.  Among  those  wlio  Iiave  dcceaseil  since  the  date  of  hit  iM 
oorrmpondence,  sliould  especiHlly  be  meDlioned  .Dt  Siaorviont,'  wLo  in 
*t  once  a  physicist,  a  mineralogist  and  a  crystal logra pher ;  Covnl  it 
SatpartH,  distinguishod  as  an  n^riciiltiirisL.  niter  hKving  sustained  u 
imporUot  political  position;  and  i/bnian/ tlii^  archeologist  and  geogntpba 
anil  the  last  surviTor  of  the  "  Inaiilat  J'E^pt."  (hat  celebrated  iostiUt- 
tion  which  was  formed  during  [he  French  revolution  in  connection  will 
the  Expedition  to  EgypL     The  fuliowiug  particulars  may  be  menlioiMd 

Htnri  Hurran  de  Siitarmont,  boru  at  Brou6  (Euro  et  Loir)  Sept.  6tli. 
1808,  died  suddenly  July  4lh,  1882,  at  the  nge  nearly  of  a4  years.  Ofi 
distinguished  family,  he  received  a  complete  education,  having  entered  ttit 
Polytechnic  School  in  1826  whicL  he  left  to  enter  the  School  of  MitiA, 
In  1846  he  was  promoted  to  the  rank  of  engineer  in  chief  ofminee,  and  in 
18G2  was  elected  a  member  of  the  Academy  of  Sciences,  in  the  sectica 
gf  Mineralogy,  in  the  place  of  BeudanL  For  many  yenn  lie  delivered  tke 
course  of  lectures  on  MinerHl<^y  at  the  School  of  Mines.  The  tait 
which  he  has  published  are  numerous  and  varied,  ag  is  well  known  to  iIm 
readers  of  this  Journal,  in  which  they  have  often  been  noticed. 

We  enumerate  the  following  tulea  of  hU  works,  vie.  "-^  Afodijiaitam 
qui  la  Ttjitxion  »ur  tin  miroir  mitalliqut  imjirime  aitx  rayont  de  lumiin 
polariiee."  "•RfAtxion  el  double  rffraeliaa  de  la  lumiere  par  tee  criilaa 
dottit  dt  Vopadle  metalliqat."  '■ConduelibiliU  dee  euhelaiieew  m>ttf- 
tinee pour  la  ehaleur."  '•CoHductibiCili  dee  eriilaux  pour  nitetrialtit 
Intnon."  "Formation  da  tniniraux  par  voit  humide  dam  lee  pilei  »i- 
lalli/iret  eoneretionaii.'"  "Fortnalian  par  voie  hvmide  du  corindon  iti* 
diaeport."  "Propriilei  optiquea  bi-rifringealt»  de*  carpi  ieomorpka.' 
"Proprielit  et  formes  erialallinei  dei  Mica*."  "Production  artifia^ 
du  pol^hroiamt  dans  les  subslanee*  rristallisiri."  "Memmre*  *W  ti 
double  ri/raetion."  "  Forme  eriitallint  du  Silicium."  "Mode*  d'aecn- 
ilietntnt  dt»  erittatue  el  eaaies  dt  variation*  de*  forme*  tceondairei."' 

Ho  was  also  connecied  as  joint  author  with  a  great  number  of  reporti 
to  the  Academy  upon  diSerenl  questions  of  physics,  mineralogy,  vi^ 
Orystallography. 

He  determined  a  grent  number  of  crystalline  forms,  which  hare  b« 

published  by  Rararaelsberg  in  his  •' Kri/*taUoffrapki»che  Chefnie." 

has  mnde  known  in  France,  by  aa  excellent  translation,  the  treatise  ft 
Prof.  Miller  on  Crj-atallography. 

Du  S^narmont  was  highly  appreciated  by  Biot,  who  aided  him  mock 
in  his  career,  and  left  to  him  his  sympathy  for  young  students  and  b'l 
avereioQ  to  public  functions  which  do  not  belong  to  the  domuD  d 
•cience  ;  withal  he  was  exceedingly  modest ;  elected  in  1853  to  th«  pac- 
tion of  perpetual  Secretary  in  tlio  Academy  of  Sciences  in  place  ^ 
Arago,  he  declined  to  accept  it  :^  and  upon  his  death-bed  he  diredtd 
that  no  eulogy  should  be  pronounced  at  his  tomb.     He  left  many  dosI' 

'  See  thU  Jonnul,  [8],  xxriij  *M.  *  Thii  Jawnal,  [aj,  arii,  sas. 
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works  which  it  is  proper  to  hope  will  soon  be  published.  His  last 
rs  were  the  pnblication  of  the  works  of  Freanel  by  virtue  of  a  oora- 
ion  with  which  he  had  been  charged  by  the  Minister  of  Public  In- 
lion.  He  had  collected  with  care  the  scattered  materials  and  had 
;en  a  ^reat  number  of  explanatory  notes.  He  had  not  had  time  to 
plete  this  work  so  earnestly  waited  for  by  men  of  science,  which  how- 
will  be  published  ere  long. 

drkui  Btienne  Pierre  Be  Cheparin  was  bom  at  Orange  (Vauclnse), 
I  29th,  1783.  His  father  was  a  celebrated  member  of  the  Con- 
ion,  and  was  distinguished  at  the  siege  of  Tcmlon.    Bonaparte,  the 

I  of  St  Helena,  remembered  in  his  will  this  young  commander  of 
lery,  who  was  afterwards  a  general,  bequeathing  a  sum  of  money  to 
children  of  this  revolutionary  hero.  They  had  no  need  of  it,  how- 
,  as  they  possessed  an  ample  foKune. 

be  savant  whom  we  have  just  mentioned  was  at  first  a  soldier, 
tinded  in  1806,  in  the  campaign  in  Poland,  he  retired  to  his  home, 
»ted  himself  to  the  study  of  the  natural  sciences,  and  became  noted 
bis  interesting  memoirs  upon  agriculture  which  obtained  for  him 
•tinguished  position  among  cotcmporary  agriculturists.  After  the 
•latioD  of  1 880,  be  was  successively  prefect,  peer  of  France,  Under 
eUirr  of  State,  then  Minister  of  the  Interior  (1836),  and  lastly  Min- 
*  of  Commerce  and  Agriculture.  During  his  progress  to  power,  he 
trocied  roads  in  Corsica,  reformed  the  discipline  of  prisons,  and  re- 
ed the  chain  gang  by  portable  cells.  Returning  to  private  life,  in 
0,  he  resumed  his  agricultural  studies.  At  this  time  he  was  elected  a 
ober  of  the  Academy  of  Sciences,  in  the  section  of  Agriculture,  in 
e  of  Tarpin.  He  devoted  himself  only  to  agriculture,  and  merited 
title  of  successor  of  Olivier  de  Serres,  whoso  descendant  he  was  by 
on  of  the  marriage  of  one  of  his  ancestors  with  the  daughter  of  the 
ider  of  French  agriculture. 

mong  his  works  should  be  mentioned  especially  his  TraitS  cPAgri- 
ure  (6  vols,  in  8vo.),  his  memoirs  upon  the  multiplication  of  races, 

II  the  contagious  diseases  of  sheep,  upon  the  raisinc;  of  merino  sheep, 
the  culture  of  madder,  and  of  the  mulberry.  He  made  extensive 
stigations  in  meteorology,  especially  upon  the  distribution  of  rain, 

published  valuable  experiments  upon  solar  radiation.  He  died  at 
nge,  his  native  village,  the  7th  of  September,  1862.  French  agricul- 
its  have  already  commenced  a  subscription  for  the  erection  of  a  statue 
is  memory. 

Stf.  Franpoie  Jomard  was  born  at  Versailles,  Nov.  22, 1777.  He  left 
polytechnic  school  in  1794  and  entered  as  ffeogrHphical  engineer 
lie  school  of  surveying,  {Ecole  de  Oeographie  au  Cadastre),  At  the 
of  21  he  joined  the  ex()edition  to  Egypt  At  the  commencement  of 
campaign  he  took  part  in  forming  a  topographical  plan  of  Alcxan- 
,  measured  and  drew  the  less  known  monuments  under  the  direction 
looge,  read  upon  this  subject  various  memoirs  at  the  Institute  of 
■o,  and  collected,  in  company  with  the  savants  and  artists  chosen  for 

icieutific  mission,  the  materials  which  have  been  incorporated  in 
leroQS  works.    On  his  departure  from  Egypt,  contrary  winds  having 
inod  him  in  the  Arcliiffelago,  he  took  the  opportunity  to  explore  t]^ 
t.  JocTB.  Sol— SEcoiri)  Skribs,  Vol.  XJtZV,  Na  101^MAmcat\!M£. 
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Ionian  Isles.  Having  been  engased  on  the  ^  2>escrtj9<um  de  VEgyj^)» 
afterwards  became  secretary  of  the  commiation  appointed  to  publish  ^ 
labors  of  the  Egyptian  Institute,  which  was  important  chiefly  by  reMi 
of  the  interest  which  it  inspired  for  Napoleon,  and  because  most  of  ik 
members  became  distinguished  men. 

In  1826,  after  much  effort,  he  succeeded  in  establishing  the  ^Bmtin 
school  of  Paris.  Every  year  the  Egyptian  ffovemment  aenda  to  Km  t 
certain  number  of  youog  men  to  pursue  their  studies.  The  Vioen^fif 
Egypt,  Said-Pacha,  is  a  graduate  of  this  school.  In  1828  Jomaidi» 
appointed  administrator  of  the  Biblioikequi  for  the  new  departmeit  d 
ffeo^raphy  and  travels,  and  was  at  the  same  time  charged  with  the  oigM- 
ization  of  this  service,  an  organization  of  great  advantage  to  hirtoiyi 
science,  commerce  and  travels.  The  most  of  the  works  of  Jomaid  nlili 
to  geography,  of  which  they  include  all  branches. 

J^ublication  of  the  works  of  Lavoiiier. — It  was  in  1836  at  the  GoUep 
of  France,  in  the  course  of  his  celebrated  lectures  on  chemical  phikii»' 
phy,  that  Dumas  undertook,  as  he  says,  the  solemn  engagement  of  col- 
lecting and  publishing  the  complete  works  of  Lavoisier.  Since  that  tioi 
he  has  never  ceased  to  be  occupied  with  this  idea ;  aearching  for  doci* 
ments  in  the  papers  of  the  family  of  Lavoisier,  in  the  collections  of  mto- 
graphs  of  various  amateurs,  and  in  the  registers  of  the  laboraUxy  d 
Uie  founder  of  chemistry.  Dumas  has  succeeded  in  producing  a  ooa- 
plete  work,  fiill  of  new  documents,  as  we  have  already  mentioned,  in  ov 
correspondence  of  the  month  of  April,  1861,  vol.  xxxii,  p.  99. 

The  funds  for  printing  it  have  not  been  wanting :  on  the  one  hud 
the  French  booksellers  could  not  do  better  than  to  undertake  the  pnUi' 
cation  of  this  work  ;  on  the  other,  the  &mily  of  Lavoisier  demanded  thi 
honor  of  publishing  this  monument  to  his  memory ;  the  city  of  Parii 
also  claimed  the  same  honor,  and  the  Minister  of  Public  Instroctioo, 
in  the  name  of  the  state,  claimed  the  right  of  paying  this  ssend 
debt  of  science  to  genius  and  misfortune.  Consequently,  the  worb  of 
Lavoisier  will  be  published  at  the  expense  of  the  government,  bat  thi 
family  of  the  illustrious  chemist  add  to  the  first  volume  a  portrait  of  tbi 
philosopher. 

The  volume  about  to  be  published  is  the  second :  it  contains  61  m- 
moirs  of  Lavoisier  composed  during  22  years  comprised  between  the  dst« 
of  1770  and  1792.  ''These  are,"  says  Mr.  Dumas,  "^  the  memoirs  du- 
acteristic  of  his  work.  After  a  careful  examination  I  have  resolved  to 
arrange  them  in  their  chronological  order  giving  to  each  its  proper  cha^ 
actor  and  nomenclature,  and  to  avoid  adding,  without  the  most  absohili 
necessity,  the  least  note  to  a  t«xt  which  in  its  admirable  cleameBS  had  bo 
need  of  annotation.*^ 

The  note  froii:  which  we  cite  these  quotations  was  read  lately  by  Db* 
mas  to  the  Paris  Academy  of  Sciences.  It  is  full  of  new  and  uopob- 
lished  details  in  regard  to  the  scientific  life  of  Lavoisier,  and  a  most  iaUt 
eatinii:  appreciation  of  his  services.  The  reader  will  find  it  in  the  Comfis 
Bcndua  for  Sept.  29th,  1862,  pp.  626-528.' 

'  In  the  session  of  the  Academy  Nov.  lOth,  Beoquerel  communicated  a  Dotiaflf 
a  number  of  manuscripts  of  Lavoisier  discovered  in  the  public  library  of  the  dtjti 
Orleans  by  Ijoiselell,  the  librarian ;  be  enumerates  §ad  analyses  tbe  chief  of  tboe 
documeutji,  truuting  of  poUtical  economy,  of  canaU,  of  tbe  junctiua  of  tbe  Loire  to 
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(home  and  Nttnme  AM. — FiimiUm  ^f  Xitrogm  m  Plamtt.* — ^For  some 
time  we  have  obterred  &  certain  change  in  the  resnlts  of  the  labora  of 
8eh5nbein.  Where  once  he  reoogniied  only  oione  he  disoovera  now  only 
nitrons  add  or  nitrite  of  ammonia.  We  are  far  from  denying  the  im- 
portance, utility  and  scientific  bearing  of  the  researches  of  the  learned 
chemist  of  Basle.  But  as  one  becomes  somewhat  acquainted  witli  this 
tabject  it  is  evident  that  Schdnbein  has  done  iustice  tardily  io  those  who 
have  preceded  him  in  this  question;  Of  thir.  number  is  1.  Sterry  Hunt, 
who,  as  our  readers  will  remember,  loi:g  since  showed  that  nitrite  of  am- 
monia may  be  formed  by  means  of  nitrogen  and  water  (this  Joumai^ 
JTS],  zzxii,  109),  and  thus  led  the  way  to  a  new  theory  of  nitrification. 
This  is  what  Boettger  arrived  at,  who  first  announced  tliat  nitrite  of  am- 
monia is  a  constant  product  of  all  combustion  in  the  air. 

The  important  discoveries  which  Schdnbein  has  since  made,  and  which 
are  explained  in  the  Journal  Jur  PrakL  Chemie^  Ixxxvi,  129,  and  in  the 
Jcumal  de  Pharmacie  et  de  Chimie^  xli  and  xlii,  fully  show  tliat  this 
point  was  entirely  developed  by  T.  Sterry  Hunt,  and  became  tlius  the 
occasion  of  objections  which  have  been  frequently  made  to  the  employ- 
ment of  paper  saturated  with  starch  and  iodid  of  potassium  (or  oxon- 
ometrio  paper)  for  determining  the  presence  of  ozone  in  the  air.  Hince 
by  the  sole  fact  of  the  evaporation  of  the  water  an  appre<;iablc  quan- 
tity of  nitrous  acid  or  of  nitrite  of  ammonia  is  produced,  and  since  this 
proddbt  is  increased  when  the  water  contains  calcareous  suUtances,  it  is 
erident  that  the  coloration  which  is  observed  upon  the  ozonometrie  i)a|Nir 
which  has  been  exposed  to  moisture  in  contact  with  air  docH  not  indicate 
the  presence  of  ozone,  but  only  the  greater  or  less  energy  with  wliioli 
the  nitrite  of  ammonia  is  produced  during  the  evaporation  of  the  water 
which  moistens  the  sensitive  paper. 

Another  point  of  the  highest  importance  which  follows  from  tlH«M 
nsearches  relates  to  vegetable  physiology,  viz.,  the  asHimilatiou  of  nitro- 
gen by  plants.  This  great  question,  which  has  been  for  sonin  yoani  m 
Tigorously  debated  in  France,  and  over  the  whole  woHd  of  schmkmi,  and 
which  experiments  tend  to  resolve  affirmatively,  the  lant  nrntmrvht^n  of 
Schdnbein  elucidate  by  a  fact  previously  unnotice<l.  NitriUt  of  aninionia 
ia  formed  simply  by  the  evaporation  of  the  mointure  caAUhOmI  by  the 
leaves  of  phints  {Journal  de  Pharmacie  et  de  Chimie,  Oct.  1 H02,  n.  I'MO) ; 
it  ia  also  formed  every  time  that  a  body  is  burne'l  in  tlio  air  (li<Hai|(<ir 
confirmed  by  Schdnbein) ;  in  the  same  manner  its  pr^Kiurtion  acfu;mpaiiii*s 
a  g^reat  number  of  chemical  reactions,  when  tli«;y  uk's  pla^M)  in  Ihi)  pr«is- 
ence  of  air. 

We  thus  find  more  sources  of  AmO  NO,  than  ari»  n^j^^ary  Or  ««- 
plain  the  important  &ct,  discovered  by   lJ</UMifi«aijlt,*  of  th«j  ijitrifka- 

the  Bare  and  to  the  Seine,  on  •aTingiT  bwilu,  •^umriw,  Ar,.    lU  yn\n  t//  ih^^  ••- 
damation  **  Honnear  an  grand  dumUte !  hfrnmur  au  ffmifJ  aUy*^t !" 

Ahb6  Mognio  remarks  in  Cotmot  (Sow.  14|.  'it  wan  wH  dilftrMill  U,  iMm  Uiai  iU\u 
comnninicatMn  annoyed  M.  Dumas,  whf*  ctMrnvU^nz^i  bimwilf  M^ntm  m»Ui\mi\  u*  ««|/i//r«i 
the  rich  mine  of  the  inedit«d  worka  of  LaTOttwr.'  . . .    .  m    #  .i « 

♦  An  abstract  of  Schcobeinf  rcniJU  baa  already  \i^i  Kirw*  "»M'  ' ' '  '  7  "'."'*• 
w>lume.    See  alao  beyond,  H«»f»  wAm  of  r«dafaatt«ifl  '^#  thb  'Ji«r>/v«f/ ,  al**  I'otf, 

Hont'a  eorrespondeoee.  p.  t1\  (h«y«d>  _  ,    ,     ^     ,    .   ^   ,.*  ^  j^^m 
'  Sea  hia  woriTaatiad,  -Ar<mmmU,  Chime  A^r^eUe  H  J^kyeUUgUr^ 

llda  Jooraal,  [Sj/sa,  P-  4^- 
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lion  of  fallon  liind,  to  account  for  Ihe  origin  of  nitrogen  in  plaoU  * 
have  twen  raised  out  of  contact  witb  tourcM  of  ftminonin.' 

In  a  Kimilnr  way  we  can  explnin  the  source  of  nitrogen  in  in7» 
<Ierins,  witliout  supposing  the  intervention  of  a  peculiar  properly  of  tlia 
cryptogiima  as  wot  done  recently  by  Jodin,  n  phyaiulogiit  wbo  o^ 
Bi>rve(l  tliAt  solutions  containing  sugar,  tartaric  acid,  glycerine  and  pb* 
phnle^  and  (ti^e  from  nitrogenous  compoundii,  organic  or  minend,  bM 
yet  able  to  produce  rich  mycodernric  veget«bles  containing  in  tbe  iij 
couililJun  4  to  G  pjit  cent  of  nitrogen. 

Eiidosed  in  tu^Mrhermeiicully  sealed,  in  presence  of  «n  artificinl* 
mospliero  of  oxygen  nnd  nitrogen,  we  en&ily  show,  sayA  Jodin, «  nij 
noinble  absorption  of  nitrogen,  and  this  absorption  cotiiiuata,  witliin  m- 
tain  limits,  even  when  the  liquid  contains  au  appreciable  proportion  <f 
ammonia  or  of  an  albuminoid  substance,  such  as  milk.  The  alworptini 
is  measured  by  the  development  of  vegetation.  1'bia  absorptjon  tif  u- 
'  trogon  ia  explained  by  the  formation  of  nitrite  of  ammonia  nhidi,  ri 
Sch&nb«in  has  shown,  always  takes  place  in  these  conditions.  Hi*  off- 
codermic  plants  aiv  able  to  facilitate  it  by  reason  of  their  itvidily  loc  IM 
salts  of  ammonia,  wb:ch  they  take  up  in  progrartion  to  ibeir  productioa, 
and  constantly  freeing  the  soil  they  maintain  it  in  a  cooditioo  to  feia 
new  proportions  of  nitrite*. 

The  process  employed  by  Schdnbein  to  detect  the  presence  o 
kcid  consiota,  (as  is  well  known,)  in  the  use  of  a  sohiiion  of  stardheaa- 
taining  iodid  of  potassium,  which  ha  pours  into  the  liquid  tobetiMB- 
iiwd,  and  to  which  he  adds  a  little  very  dilute  sulphuric  acid.  We  mi^ 
observe  that  this  reaction  serves  quite  as  well  to  recognise  the  prcjww 
of  ozone,  chlorine,  bromine,  or  iodine^  as  of  aqua-regia,  bypocbloraM, 
or  hypobromous  acid ;  in  fine,  that,  without  wishing  to  tlirow  any  iImiU 
upon  the  results  obtained  by  SchOnbein,  we  may  still  inquire  wbtte 
it  is  proper  to  attribute  to  nitrous  acid  all  the  colored  reactions  prodaot^ 
in  starch.  For  example,  Schunbein  admits  that  both  the  mortar  of  «U 
walls  and  uri:<e  conlaiu  ffreat  quoHlilitt  of  «ilnu»  acid  (Joum.  di  Phn- 
nueitttde  Cfiimie,  xii,  431),  but  it  is  sufficient  that  these  i 
contain  cblorids,  which  it  a  constant  fact — and  frequently  al°o  nitriua 
In  presence  of  sulphuric  acid,  the  alkaline  rhlorJds  give  cblorobydfic 
acid,  which,  with  nitric  add,  also  set  free,  produces  aqua-regia,  the  m'  ' 
of  whicb  upon  iodid  of  potassium  is  well  known. 

Since  this  objarlioii  was  presented  to  Schunbein  (wbo  formnlly*- 
jected  it),  he  appears  suddenly  to  have  taken  it  into  considerution,  In 
now  he  does  not  know  whether  the  nitrous  reaction  produci-d  by  urii  '" 
due  lo  the  nitrous  acid  which  it  coniains  as  such,  or  whether  tlie  w 
regia  ii  produced  as  we  have  ju*t  suggested. — (See  Jotarii,  dt  PkamuBI, 
for  November,  1862.) 

Eleelro-metaltargij. — A  new   kind  of  indiulrial  Painting.- 
kind  of  painting,  which  is  just  now  being  applied  to  a 
recently  conslruoteti  in  Paris,  was  invented  by  Uie  ar 
Ijslied  in  France  the  lUelro-metallargy  of  apptr,  Mr.  Oudry,  who,  ii^t 
very  simple  process,  has  succeedeil  by  tiie  aid  of  electricity  in  coieri^ 

•  On   lh--B  questions  fiie  nl™  "  Lt^ai /aila  i  ia  SotiiU  Ohi«iimi»  di  PoiiU 
tSOi,"  p,  MIS,  tc     Farit,  cfaez  UachetiA 
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statues  and  other  ornaments  in  iron  or  brass  with  a  thin  layer  of  copper. 
One  of  his  last  works  was  the  galvanic  coppering  of  the  raonutnental 
fountains  in  the  Piace  de  la  Concorde^  Three  months  sufficed  him  for 
covering  190,000  kilograms  of  iron  with  a  layer  of  copper  two  millime- 
tres in  thickness^  weighing  nearly  16,000  kilograms.  Persons  who  know 
that  iron  rapidly  oxydiz<*s  in  the  presence  of  a  layer  of  copper  which 
eoTers  it  galvanoplastically  would  not  anticipate  very  great  durability  for 
these  works  of  art.  They  will  have  a  different  opinion  when  they  know 
that  the  layer  of  galvanoplastic  copper  is  nowhere  ip  contact  with  the 
nucleus  of  iron,  and  that  the  two  metallic  surfaces  are  completely  isolated 
from  each  other  by  a  kind  of  varnish  or  glazing,  which  is  applied  with  a 
brtith  and  which  dries  very  rapidly  by  reason  of  the  benzine  which  it 
eontainSb  The  real  novelty  of  the  proceds  consists  in  the  application  of 
this  enamel  and  in  the  means  employed  for  handling  easily  the  huge 
pieces  of  metal  on  which  the  copper  is  to  be  deposited. 

It  is  well  known  that  the  glazing  is  rendered  a  conductor  by  a  layer  of 
graphite.  The  piece  to  be  coppered  is  plunged  into  the  bath  of  the  sul- 
phate of  copper  and  there  acts  as  the  negative  metal ;  it  is  connected 
with  the  sine  pole  or  positive  metal  contained  in  porous  vessels  filled  with 
acidulated  water ;  these  porous  vessels  are  also  placed  in  the  bath.  The 
whole  as  we  see  is  an  inversion  of  the  pile  of  Daniell.  Frequently  also 
the  porous  vessels  are  replaced  by  bladders.  Tlie  coppering  of  the  two 
monumental  fountains  at  the  Place  de  la  Concorde  required  the  employ- 
ment of  6700  bladders. 

When  the  layer  of  varnish  is  well  applied  there  is  no  danger  of  the 
oiydation  of  the  iron.  It  is  thought  that  a  greater  difficulty  may  arise 
from  the  unequal  expansion  of  the  two  metals.  The  coefficient  of  dila* 
tion  of  cast  iron  is  0-00111,  while  the  coefficient  for  copper  is  0*00171. 
Although  this  danger  is  exaggerated,  we  should  remember  that  the  gal* 
vanopUstio  copper  is  very  porous.  The  copper  is  also  very  friable  and 
cauly  pulverized.  It  is  with  this  copper,  reduced  to  an  impalpable  pow- 
der, that  Mr.  Oudry  has  effected  his  new  style  of  painting;  the  r)owdered 
copper  is  diffused  in  varnish  prepared  in  benzine,  which  serves  for  a  coat- 
ing to  the  brass  or  iron  which  it  is  proposed  to  cover  with  copper  by 
this  process. 

As  we  see,  the  preparation  of  this  color  is  not  difficult,  and  it  is  pre* 
pared  without  very  great  expense.  It  is  easily  applied  to  wrx>d,  plaster, 
cement,  brass  or  iron,  and  alno  to  the  hulls  of  sliip^  It  forms  a  perf«;ct 
covering,  dries  rapidly,  and  takes  an  agreeable  lustre  su«ceptil>le  of  re- 
ceiving, by  meanr  of  chemical  agents,  the  tone  of  bronze,  bright  or  dark« 
rerd-antique,  or  Florence  green,  which  has  never  Ix'fore  been  communi- 
cated to  pure  copper.  Ornaments  in  brass  or  statu«?s  in  plnst49r,  when 
painted  in  this  manner,  lose  none  of  their  m^M  delicat^i  deUiU,  and  they 
aiaame  completely  the  appearance  of  objects  in  bronze.  Kv«fn  statues 
iu  plaster  appear  to  resist  remarkahly  incUfm«'nt  c^mditions  of  the  atmos- 
phere. Oudry  has  recently  mingl<^l  with  his  glazing  c/Aam  having  a 
basis  of  lead,  zinc,  or  other  subsU noes  c^^mmonly  \\%4A  for  painting  build* 
ing%  and  he  has  learned  that  this  substitution  rnay  U;  ina/le  with  ad- 
vantage. Painting  with  the  glazing,  which  at  Paris  they  call  meUtUic 
painting  because  it  contains  a  small  quantity  of  itftTu\\sx'\wA 
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more  rapidly  than  the  old  kind  of  paint,  after  the  second  day  it 
to  emit  any  odor,  and  furthermore  it  presents  a  very  fine  grain  and  shiiMi 
with  vivid  brightness.  Since  by  reason  of  the  discovery  of  nitro-beDBM 
and  aniline  the  price  of  benzine  has  considerably  advanced,  Oiidiy  hm 
commenced  to  use  instead  the  mineral  oil  which  Canada  and  Pennyl- 
vania  send  to  Europe  in  such  great  quantities.  This  new  employmoi) 
if  it  becomes  general,  cannot  fail  to  dethrone  oil  of  turpentine  and  the 
drying  oils. 

By  mixing  the  powder  of  galvanoplastic  copper  with  certain  fiUty  oik^ 
Oudry  obtained  very  beautiful  greens  of  varied  hues. 

Oxygen  Gku  to  counteract  Oanffrene. — In  our  last  communication  ve 
referred  to  the  satisfactory  results  obtained  by  the  use  of  carbonic  add 
mA  in  the  treatment  of  obstinate  ulcers.  In  the  Hospital  Hotel  J)ieu  it 
Fans,  experiments  have  been  made  which  induce  the  oelief  that  it  is  pos- 
sible to  cure  gangrenous  limbs  by  exposing  them  to  an  atmosphere  of 
oxygen.  The  following  circumstances  have  led  to  these  ezperimeBtk 
Quite  recently  a  young  physician,  in  a  thesis  submitted  to  Uie  Faculty  of 
Medicine,  put  forth  this  opinion  that  *'  Gangrene  consisted  essentiaUy  ts 
the  diminution  or  absence  of  the  oxygen  necessary  to  the  intepriiy  ef  the 
life  of  a  tissue,'^  The  author  of  this  proposition,  Maurioe  Raynaud,  de- 
duced it  from  chemical  analyses  of  gangrenous  parts. 

Upon  this  conclusion.  Dr.  Laugier,  Surgeon-in-chief  at  Sold  Dieu^ 
bases  the  treatment  under  consideration.  At  the  very  time  when  he  resd 
the  thesis  of  Dr.  Raynaud,  he  had  a  case  of  spontaneous  gangrene  under 
his  care  at  Hotel  Dieu  ;  the  idea  occurred  to  him  to  expose  the  giD- 
grenous  parts  to  an  atmosphere  of  oxygen.  The  patient  was  75  yean  of 
age ;  the  disease  was  seated  in  one  foot,  one  toe  being  already  mortified; 
the  skin  upon  the  small  part  of  the  foot  was  painful  and  altered  in  color, 
and  the  foot  itself  even  in  danger  of  destruction.  The  member  was  |^aoed 
in  a  simple  apparatus  which  was  arranged  to  disengage  oxygen  continih 
ously  without  requiring  to  be  renewed.  In  a  very  little  time,  says  Dr. 
Laugier,  the  gangrene  was  arrested,  and  the  parts  menaced  returned  to  i 
healthy  state.  The  eschar  upon  the  toe  disappeared  little  by  little,  a 
cicatrix  formed  and  the  disease  was  cured. 

A  second  experiment  was  made  in  the  same  hospital  upon  another 
patient  alsoj/^  years  of  age.  A  rapid  change  took  place  in  the  condi- 
tion of  the  ulcer  which  promptly  advanced  to  a  cure. 

If  these  facts  are  confirmed  in  other  cases  of  spontaneous  gangrene, 
this  observation  will  prove  of  great  service  to  humanity,  and  a  new  proof 
of  the  advantage  to  physicians  from  the  pursuit  of  chemistry.  The  fol- 
lowing fact,  taken  from  the  works  of  French  physicians,  shows  that  what 
is  here  claimed  for  chemistry  may  also  be  affirmed  of  natural  history. 

Treatment  of  Tubercular  Leprosy^  or  the  Red  Disease  of  Oayenner-' 
About  30  years  ago,  Dr.  Guyon,  residing  in  a  tropical  countiy,  was  a 
witness  of  the  liveliest  anxiety  of  a  family  in  which  the  elder  son,  from 
ten  to  twelve  years  of  age,  became  affected  with  tubercular  leproej 
developed  spontaneously.  A  son  and  a  daughter  still  remained  to  the 
parents.  Dr.  Guyon,  having  been  requested  to  examine  the  yonog 
patients,  recognized  upon  their  little  bodies  indications  of  the  dreaded 
disease.     These  indications  cic>nfi\^\ii(i  la  \Q%»^-x<Ld  si^ts  upon  the  skiiiy 
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with  maensibility.  -  This  was  the  red  disease  of  Cayenne^  the  first  stage, 
within  the  tropics,  of  tubercular  leprosy.  As  he  was  reminded  of  t£is 
terrible  disease,  Gajon  advised  to  remove  the  young  patients  from  the 
influence  of  the  climate,  and  to  send  them  as  soon  as  possible  to  France, 
basing  his  opinion  upon  a  well  known  fact  in  natural  history. 

The  Bed  Disease  of  Cayenne  is  said  to  be  a  product  of  the  country : 
it  ought  therefore  to  happen  with  this  disease  as  with  plants  of  the  same 
country,  the  seeds  of  which  when  transported  to  France  do  not  develop, 
although  some  of  them  may  germinate. 

The  afflicted  &mily  were  in  affluent  circumstances,  and  their  decision 
was  soon  formed,  they  settled  their  affairs  and  removed  to  France.  This 
took  place  in  1826,  and  what  was  the  result?  Just  what  had  been  an- 
ticipated. The  disease  was  not  indeed  healed,  for  the  marks  which 
already  existed  remained  as  they  were ;  but  its  progress  was  arrested 
•nd  the  spots  did  not  increase  in  extent.  Becoming  adults,  the  two 
young  people  were  married,  and  both  had  children,  of  both  sexes,  with- 
out the  occurrence  of  anything  extraordinary  in  regard  to  the  health  of 
either. 

Preservation  of  Wood, — It  has  long  been  known  that  wood  may 
be  preserved  by  carbonizing  its  surface,  and  in  the  country  this  method 
ia  generally  adopted  when  piles  or  posts  are  planted  in  the  earth,  because 
that  wood  thus  treated  very  completely  resists  the  action  of  both  air 
and  water.  At  the  commencement  of  the  present  century,  BerthoUet 
proposed  to  carbonize  the  interior  of  casks  designed  to  contain  portable 
water  for  the  use  of  mariners,  but  he  did  not  succeed  in  any  prompt 
and  sure  method  of  effecting  this  carbonization  in  a  uniform  manner. 
Such  a  method  has  now  been  discovered  and  its  application  in  govern- 
ment vessels  is  commenced. 

The  process  of  Mr.  de  Lapparent,  consists  in  directing,  against  the 
surface  of  wooden  structures  to  be  preserved,  a  jet  of  inflammable  gas 
which  bums  the  wood  to  the  depth  of  about  one  fourth  of  a  millimetre. 
The  operation  is  performed  in  the  interior  as  well  as  the  exterior  of 
casks  after  they  are  entirely  set  up  and  ready  to  be  cased. 

J  The  jet  which  is  best  adapted  to  this  purpose  is  that  known  as  Dan- 
s  jet,  the  coal  gas  being  in  the  exterior  envelope,  and  the  air  from  a 
smith's  bellows  being  blown  through  the  interior  pipe.  I  have  repeated 
Mr.  Lapparent^s  process  with  satisfaction,  and  have  advised  its  adoption 
in  the  Ajuerican  iron  clad  Navy. — s.] 

In  localities  where  illuminating  gas  is  not  available  Lapparent  recom- 
mends to  use  the  *'  water  gtutj'*  obtained  by  passing  a  current  of  vapor 
of  water  over  incandescent  charcoal,  which  burns  by  depriving  the  water 
of  oxygen  and  gives  off  hydrogen  and  oxyd  of  carbon,  which  in  the 
absence  of  a  gasometer  are  conducted  directly  to  the  point  where  the 
charring  of  the  wood  is  to  be  performed. 

An  idea  may  be  obtained  of  the  economy  of  this  application  from  a 
consideration  of  the  fact  that  war  vessels  require  for  repairs  of  water 
casks  after  five  years'  service  ^  of  the  cost  of  their  construction. 

The  Orleans  railroad  company  have  already  applied  this  process  to 
the  preservation  of  railroad-ties.  20  kilometers  of  such  ties  have 
already  been  laid  down,  and  we  shall  soon  learu  the  t^viVX;^.    ^\\ii^^ 
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the  goyemment  of  Holland  hft?e  made  use  of  the  same  proceae  fm  e•^ 
bonizing  timbers  5  or  6  metres  in  length,  designed  to  be  boned  in  tb 
earth  for  strengthening  the  dykes,  which  in  that  conntry  require  eon- 
tinnal  repairs. 

The  Ceramic  Arts  of  the  London  Exhibiticn. — ^For  the  foHowiBi^ 
reTiew  we  are  indebted  to  Mr.  Salvetat,  director  of  the  iDannfkctorj  of 
Sevres,  and  member  of  the  Jury  of  the  Exhibition.  One  eeneral  ftet, 
he  remark^  is  presented  by  the  Exhibition  of  1862,  and  this  fact  it  ob- 
senred  in  the  ceramic  prodncts  as  well  as  in  very  many  others. 

France,  skillful  in  details,  does  not  possess  that  happy  tdent  for 
practical  application  which  we  observe  in  the  Ang^o-Saxon  race,  with 
their  abundant  resources,  perfect  workmanship,  admirable  fiabrica,  aad 
indastrial  organization.  But  we  find  in  England  few  of  the  novel  idwi 
of  which  such  a  suggestive  collection  is  crowded  into  the  Ceramic  Coutf 
of  the  French. 

In  the  French  department,  we  find  numerous  exhibitora  who,  in  diflb- 
ent  ways,  are  engaged  in  producing  ornamental  ceramic  objects  by  the 
application  of  fine  arts  to  manufactures,  but  they  are  deficient  in  ceitaio 
practical  notions  of  technology  so  fully  developed  by  Enf^iah  mannfiK- 
turers.  Artistic  taste  has  however  increased  in  a  snrpriaing  manner  n 
England  since  the  Exhibition  of  1851.  Messrs.  Minton,  Copdand  and 
Wedgewood,  have  shown  with  what  rapidity  change  is  poaaiUe  in  thil 
country  which  some  have  represented  as  entirely  deatitate  of  artirtie 
tendency. 

Sonic  improvements  which  French  industry  has  introduced  into  ths 
ceramic  art  are  worth v  of  mention. 

To  the  Imperial  manufactory  at  Sevres  is  due  the  development  of 
processes  by  the  aid  of  which  objects  are  formed  of  an  entire  piece  is 
colored  porcelain  mass  decorated  at  a  high  temperature  without  it- 
pealed  bakings. 

The  number  of  metallic  oxyds  which  it  is  possible  to  introduce  mto 
the  mass  has,  as  a  consequence,  considerably  increased,  and  substaaea 
have  been  added  capable  of  correcting  the  excess  of  fusibility  of  the  clayi 
thus  colored.  Again,  it  has  been  found  that  the  action  of  the  oxygen  in 
flame  and  of  the  products  of  incomplete  combustion  modifies  the  shade 
of  the  clays,  and  produces  with  one  and  the  same  material  very  different 
colors.  Thus,  with  the  oxyd  of  chromium  in  a  reducing  atmosphere  i 
blue  shade  is  obtained,  while  with  an  oxydizing  atmosphere  a  green  cdor 
w  produced,  showing  ruby  red  in  the  light.  With  the  oxyd  of  nranioo, 
in  an  oxydizing  atmosphere,  a  pure  yellow  is  brought  out,  and  hnei 
varying  from  reddish  brown  to  black  in  the  reducing  atmosphere. 

I  would  also  call  attention  to  the  successful  efforts  made  in  the 
manufactory  of  Bordeaux  to  replace  the  old  potter's  wheel  by  mechm- 
ical  means. 

The  art  of  brilliant  gilding,  whereby  the  cast  leaves  the  mould  with 
a  metallic  lustre  without  recourse  to  burnishing,  has  been  largely  devel- 
oped at  the  hands  of  its  discoverers,  the  Messrs.  Dutertre.  The  di8C0^ 
ery  of  other  metallic  lustres  made  by  Messrs.  Gil  let  and  Brianchon ;  the 
application  of  chromo-lithography  to  the  decoration  of  pottery ;  the  em- 
ployment of  a  vacuum,  or  of  compressed  air,  to  obtain  perfect  impressioBS 
in  moulds,  arc  equally  interesting  results,  honorable  to  French  indostiT. 
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^The  employment  of  chromo-litbographj  appeared,  it  is  true,  in  the 
exhibitions  of  Spain  and  of  the  ZoUverein.  But  it  should  be  stated  that 
at  Seville  it  was  introduced  under  a  license  from  a  French  patent,  and 
that  in  Germany  the  specimens  exhibited  showed  the  application  of  the 
art  to  be  in  a  rudimentary  condition." 

Mr.  Salvetat  remarks  also  that  the  English  exhibitors  have  produced 
a  new  ceramic  composition  which  is  a  perfect  imitation  of  ivory.  The 
process  of  its  manufacture  has  not  been  made  known. 

BibUography  ;  Recent  publications  by  Hachette  h  Co.,  Paris. 

Ltpm»  di  Chimie  et  de  PhyHque  Profeui€9  m  1861  d  la  SoeiHh  Chimimu  de 
PoTM.— These  lectores  belong  to  the  series  which  we  noticed  last  year,  and  they 
have  met  with  the  same  suooess,  for  the  lecturers  have  treated  only  of  sabjects  in 
which  they  have  made  extensive  researches  and  important  discoveries.  The  fol- 
lowing are  the  subjects  treated : 

On  the  fusion  of  platinum  and  the  production  of  high  temperatures ;  by  Mr.  De- 
bray  (the  associate  of  St  Claire  Deville). 

Oq  the  optical  study  of  sound ;  by  Mr.  Lissajous. 

On  nitrincation  and  uses  of  nitrates  in  vegetation ;  by  Mr.  Clo^ 

On  the  luminous  effects  resulting  from  the  action  of  light  upon  different  bodies ; 
bjR  BeoquercL 

On  the  organized  corpuscles  which  exist  in  the  atmosphere ;  being  an  examination 
of  the  doctrine  of  spontaneous  generation ;  by  Mr.  Pasteur. 

HkireUeni  FbpuUtires  d  VAMOdatUm  Ihlyteehnique  ;  2nd  scries,  1862,  in  12mo.  This 
ToUune  contains  a  series  of  lectures  delivered  by  Babinct  upon  the  physics  of  the 
globe. — GeoflOroy  St.  Hilaire,  upon  acclimation. — Bouchordat,  upon  the  abuse  of  fer- 
mented drinks. — Perdonnet,  upon  great  inventions. — Homber^,  upon  the  bleaching 
of  linen. 

Br^ffuet. — Jfanuel  de  TeUgraphie  Elrctrique^  4th  edition,  1  vol.  in  12mo,withfl&rares, 
1862L  This  volume  is  divided  into  four  parts.  Tho  first  contains  the  priucipTcs  of 
Physics  indispensable  to  the  study  of  telcp:raphv.  The  necond^  the  arrangement  of 
the  apparatus  most  frequently  employed.  Third,  the  study  of  telegraph  liuee^,  aerial, 
snbterranean  and  submarine.  lourth,  applications  of  electricity  connected  with 
electric  telegraphy,  such  as  electric  clocks  and  domestic  annunciators. 

Mr.  Br^guet,  who  is  a  member  of  the  Bureau  of  Longitude,  has  under  his  direction 
•11  that  relates  to  electric  telegraphy,  and  to  accurate  apparatus  in  which  elec- 
tricity plays  a  port ;  his  book  has  therefore  an  importance  perfectly  legitimate. 

Mayer  H  Pienon, — La  Photographie  consid^rde  comme  art  et  eomme  Industrie.  1  vol. 
In  12mo.  Mayer  and  Pierson  are  the  photographers  who  by  their  beautiful  works  have 
recentW  cans^  it  to  be  decided  that  photography  U  an  art^  and  that  therefore  it 
has  in  its  sphere  the  some  claim  as  the  painter  at  his  canvass  and  the  sculptor  at  his 
atatne.  Their  book  does  not  give  all  the  details  of  the  photo|rraph  business,  but 
It  givet  definite  directions  in  regard  to  the  manner  of  placing  objects  in  such  a  man- 
ner aa  to  moke  them  appear  to  advantage.  They  also  give  interesting  details  of  the 
eariy  history  of  photoen^>hy  and  its  relation  to  Dagucrre  and  Niepce,  and  Anally 
th^  close  with  the  history  of  the  grand  civil  suit  which  resulted  in  giving  aid  to 
photography  and  in  causing  photographs  to  be  received  in  the  exhibition  of  works 
of  art. 

Avg.  Jhpeyrat, — Canal  Jfaralimede  Junction  de  V  Ocean  d  la  Mediterranie,  a  brochure 
hi  8to. — ^Here  is  the  complete  realization  of  an  idea  of  the  17th  century,  to  wit :  to 
unite  Bordeaux  to  the  Mediterranean,  so  that  ships  of  large  tonnage  may  be  relieved 
'  from  the  necessity  of  going  around  Spain  by  way  of  the  Straits  of  Gibraltar.  This 
idea  U  now  important  as  followiiuf  the  cutting  through  of  the  istlmius  of  Suez,  and 
will  thus  serve  to  bind  together  the  West  and  the  Orient. 

Aeh,  llVliaa,^0€Offr€q)hk  Phytdque  et  F^itiqw  de  VAlaerie.  1  volume  in  12m o.— This 
work,  which  gives  important  details  of  statistics,  closes  with  a  geographical  and 
historical  dictionary  or  all  the  localities  belonging  to  this  French  province. 

SidUM. — ERstoire  det  Arabe$j  a  volume  12mo  with  one  plate.  The  subject  of  Alge- 
ria is  ably  treated  in  this  book,  in  which  the  author  proves  that  the  Arab  race  was 
mnch  better  fitted  for  the  pursuit  of  mathematics,  geography  and  astronomy  than 
the  Hindoos  or  the  Chinese ;  he  has  taken  this  nation  at  its  or^ln,  and  has  studied  it 
with  care  in  the  dificrent  phases  of  Its  existence. 

Ax.  Jour.  Sci.— Second  Series,  Vol.  XXXV,  No.  104.— March,  1863. 
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v  been  demoDstreMbi 


C/i.  Maatt— HMrtigime  OH  WnJnMmSp^la«it,  In  KowkbpUiXiM.    Mr.  KosMth 

m  erenl   pBrtlsnn  of  uponUineous  KtBV ration,  which  be  BupportB  by  obatjnliaa 
wbich  ho  hna  made  nfth  cure  In  common  Trllh  Jaiy  or  Toulouse. 


By  H.  B0SB.INGE,  Qunl  VolUlrc,  SS,  Pftrla. 


Ach^  Delait.—CarttilffronimUpifdaEnvinmidiIhrvi,lSl&—¥oTfomt  limeptf 

— y  have  nndcnakuD.  hi  Frnote,  In  rcpnieiml  the  f "-' '■■  --■"  "■  — 

illon  bj  BpccUl  rharts  mlled  Carlen  AffronemigMef 

nude  of  the  cnvirnni  of  Pnrii  ha*  a  spccUl  in[«rf< 


hey  have  nndcnakuD.  in  Frnnte,  In  rcpnieiml  the  rejteiablc  world 
lOfiltc-  "- '-'  — — "-■  "— —   ' ■ '^-  -•- 

_...   2  comjilelelj  tbu  Pnrl«ton  foil  racenilj  so  deeply  dpi _ 

qnarriBS  of  bDildliiic  atone  wbkb  It  eontaliu.    One  pecalbir  fiaitnre  of  tbii  lefl 


KFtllon  bj  Bpccial  charts  mlled  Caria  Affronemique/'.     The  chart  whirh  DelesK 
I  made  of  the  cnvironi  of  Pnrla  baa  a  special  Interest  becoufe  It  makea  kaon 
nilelelj  tbu  Fnrl«fain  roil  receniU  so  deeply  ciploTvd  for  Ihc  talie  of  Uic 


It  the  quarries  are  all  In  the  Tnhbji  or  upon  tho  elopes  of  tbe  hills,  while  Ihe  left 
the  hills  arc  naody.  ThH  three  vlen^ents  ornrnble  soil,  the  «ilcnm>u>,  tbe  rim' 
1  tlio  Mndy,  arc  largwly  represented  in  tbe  soil  of  Parts,  wbllc  the  proponlM 


of  the  hills  arc  naody.  ThH  three  vlen^ents  ofsmble  soil,  the  «ilcnm>us,  tbe  rln^. 
— '  ..--  -~'~     —  •-—'--—- -■  '-  -■■-  --"  -'  "-- ■-   —■-'■-  ---  TroponloM 

bj  the 

&ora  the  aothor.— itfAl. 

Blffuyrrdet'limiauilBiii.—  Vlt  TMarigtit— This  work  ronai»t»ofo  nnluTil  fhf?illr»- 
tion  or  Blmple  bodies  as  well  as  of  orjiaDlc  mdlcnls.  ctf^ied  b;  means  of  a  ntin) 
of  'helk-old'and  uuroertcnl  claMlHcntlon.  This  claaslllcalhili  wkitli  depends  vn- 
dally  upon  the  phyr loil  propcTties  of  bodies,  conduces,  very  frequently,  t 

»-  the  pbjiini 

properties  of  ibl*  metnl;  so  nlso  the  simple  bodies  which  wo  buve  named  eenil-aicl- 
Ala  (/oHnial  Oe  narmaeir,  xl,  p.  28)  and  w  lilch  as  wc  have  seen  form  .«  cla«  b] 
tbemselVDS,  appear  in  Ibo  tabic  01  H.  dc  ChuicoartoU  under  tbe  name  of  \bUi- 
mudlflte  bodies.  n»ults  to  which  M,  it«  Cbnnennrtols  bits  been  led  from  ron^'liln*' 
tioDs  totally  diflbn-tit  (mm  our  own.  liu  same  considerations  led  hltn  lo  dogUf 
certain  equlvnients,  such  as  C,  0.  S,  8e,  Tc,  Ac,  Jnst  ns  has  been  done  in  the  itM» 
tlon  of  Qerhnrdi.  These  pnrallol  coincidences  arc  certainly  not  »ceidcDial,  ihtj 
rETeal  a  fiindamcnlal  Isw  of  which  the  "  vU  M/urioiH  "  i^pean  to  give  tbe  key. 

A.  Schmnr-KailHer.—IVincipa  ElimtTdairrt  di  in  Thiorit  Chiniigtit  da  T^paSp 
pllgu^eaux  OtmbiiinibHu  Orgaulgyta, — The  leisure  Imposed  by  a  political  Injpriwo- 
ment  has  )^vcn  lo  the  sutbor,  n  youof;  chemist  ftall  of  ardor,  the  iden  of  niiict 
(br  the  i-bemicol  theory  nppcnnost  In.  Ills  mind  a  sort  of  cniecbirm  for  the  dk  at 
persons  wbo  desire  to  1>ecorac  acquainlcd  with  this  theory,  deduced  IVoin  the  Isbon 
of  Laurent  and  Ocrbardl.  of  Dumiu,  Wurti,  Hoinnan,  WilllamBon,  T.  Slerry  Bta. 
&£.  This  theory  is  explained  with  forest  clc»nieH  and  supported  by  numuMi 
examples. 

BcHiiaiKffaHlt.—Agronomit,  mmie  AffriaUt  ri  njrtnloffte,  tome  11. —  This  secoat 
volume  Is  oeeapied  for  the  most  part  with  the  grcnt  question  of  nltrlBcaliiiii,  ai 
tbu  nsslmlldtion  of  nitrogen  liy  plnnli.  All  these  quvf  lions  are  examined  with  d> 
well  knovn  tnlent  of  Bouitin^ult,  nud  all  lend  Ini-arlably  to  thU  conclusiuo,  IM 
if  plaiilB  derive  nitroeen  IVom  the  atiuosphere  It  Is  not  taken  np  in  the  fans  of 
nitrojcen  gas.  Upon  tbls  subject  tbe  author  cites  numerous  obserrstions  inaili  ij 
Messrs.  liwcs,  Gilbert,  and  Pugb. 

ff.£<nim(.—7%»rictf(i>Ai^rte>.— The  name  of  the  author  and  the  title  of  the  weik 
lead  DDE  to  suppose  that  be  refers  to  the  homoloeOQa  series;  lUls  Is  an  error.  Ha 
"work  Is  devoted  to  mathcniatlcnl  nnulysls  and  the  application  of  this  theory  lolhs 
ealeolas  of  ininscendenlnl  eiprcsBlun*.  It  was  at  the  polytechnic  school,  whirli  lit 
be  boa  left,  that  U.  H.  Laureot  coniiKiBed  this  valuable  work.  Our  readers  will  Ion 
with  pleasure  that  this  youuR  malhuinallcian  is  the  son  of  Aujrnstp  IjiuirDt,  ftt 
gnic  fhcmist,  whoso  hloumphy  we  have  jrlven  In  this  Journal,  <(a),  xri,  p,  lOS). 

/.  a^y*..— T^sm*  Wj.iow  da  Odnm  H  dc  Sattun  A  brochure  In  Sro,  ISO;- 
Thc  author  has  taken  the  Idcn  of  this  work  IVom  what  has  iHfcn  previously  slswd. 
,..,.  . r„,  .  _   .«^     ,n.. . ._ .ndsolMlr 

««»»■.,.■.  U--  ."  "...  ......  .-^..»  -..en  Ihoroufrhlv  examined  noon  thKip«>ii«.«: 

tiOD*  oud  also  e^erimcnlally. 
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L  Corretpondenee  of  T.  Stbrrt  Hunt,  F.R.S.    (In  a  letter  to  the  Editors, 

dated  MoDtreal,  February  1,  1863.) 

Gentlemen^ — Tou  have  given,  on  page  113  of  this  volume,  an  abstract 
»f  Schdnbein^A  and  Bottger's  important  observations  upon  the  formation 
>f  a  nitrile  with  ammonia,  at  the  expense  of  water  and  atmospheric  ni- 
rogen.  May  I  beg  of  you,  as  an  important  part  of  the  history  of  this  sub- 
ect^  and  especially  as  an  explanation  of  the  theory  of  the  reaction^  to 
^produce  from  the  L.  E.  and  D.  Pkilos.  Magazine  for  January,  1 863,  the 
bllowing  translation  of  a  note  On  the  nature  of  Nitrogen^  and  the  theory 
/  Nitrification^  read  by  me  before  the  French  Academy  of  Sciences,  on 
he  15th  of  last  September,  and  published  in  the  Comptes  Rendue  of 
liat  date  (p.  460).  My  obicct  is  to  claim  for  myself  the  new  theory  of 
litrification,  which  Schonbem  seeks  to  found  upon  his  recent  experiments, 
md  which  I  published  nearly  two  years  since.  It  is  in  reality  but  a  nat- 
iral  deduction  from  my  view  of  the  double  nature  of  nitrogen,  as  the 
iitryl  of  nitrous  acid,  which  I  have  maintained  since  1848. 

I  am  not  aware  whether  my  announcement  of  the  production  of  ozone 
irora  permanganic  acid,  a  discovery  which  is  claimed  both  by  Schonbein 
nd  Bottger,  is  anterior  to  that  of  the  last  named  chemist  My  own 
K>tice  of  It,  which  appeared  in  this  Journal  for  July  1861,  (vol.  xxxii, 
k  109)  was  dated  and  sent  to  you  in  Jan.  1 86 1.  (You  are  aware  that  the 
late  of  1860,  there  assigned  to  it,  is  a  printer's  error.)  The  observation 
lowever  has  not  the  merit  of  gre^it  originality,  for  I  was  led  to  it  by  a 
vmark  in  OmelitCe  Handbook  (Cavendish  Soc.  Ed.,  iv,  p.  211)  pub- 
isbed  in  1850,  where  Forchhammer's  remark,  that  permanganic  acid 
tvolves  ^  an  electrical  odor,''  is  cited,  with  a  suggestion  that  this  may  be 
loe  to  ozone. 

In  two  notes  to  my  paper  on  petroleum  (this  vol.,  pp.  158  and  162),  I 
lave  had  occasion  to  call  attention  to  my  long  since  published  views,  ob 
he  equivalents  of  carbon,  oxygen,  etc.,  and  on  the  constitution  of  gelatine 
md  the  albuminoids.  These,  after  majiy  years,  are  being  resuscitated, 
md,  like  my  theory  of  chemical  types,  »re  making  progress  in  the  scien- 
afic  world.  In  thi^  connection  I  may  be  permitted  to  express  my  satis- 
action  that  the  Kantian  doctrine  of  the  interpenetration  of  matter,  which 
[  set  forward  ten  years  since,  as  lying  at  the  basis  of  a  true  chemical 
>hilosophy,  is  finding  an  exponent  in  Mr.  Charles  Peirce,  whose  paper  on 
The  Cnemical  Theory  of  Interpenetration  appears  in  the  last  number  of 
rour  Journal.  See,  on  this  subject,  my  paper  On  the  Theory  of  Chemiral 
Okanges^  which  appeared  in  this  Journal  for  March,  1853,  (vol.  xv,  p.  220^) 
ind  was  reproduced  in  the  L,  E,  and  D.  Philos,  Magazine^  and  in  a  Ger- 
nan  translation  in  the  Chem,  Centralblatt,  See  alno  my  Thoughts  on 
Solution,  (vol.  xix,  p.  100),  where,  while  still  asserting  in terpeiiet ration, 
!  say  that  Kant's  definition  of  chemical  union  "involves  a  inecliaiiicul 
tonception,  and  is  therefore  inadequate.  That  of  llogel,  in  which  clK'ni- 
eal  combination  is  said  to  be  an  identification  of  the  difi\frent,  is  Imw- 
iver  completely  adequate.  His  process  involves  nn  ideiitificalion  not 
mly  of  volumes,  (interpenetration,  mechanicHliy  consitiereil,)  hut  of 
he  specific  characters  of  the  combining  bodies."  See  thifi  doctrine 
aught  by  Stnllo,  Philosophy  of  Nature^  p.  87.  See  also  my  objei'tious 
o  the  Atomic  hypothesis,  in  a  note  On  Atomic  yoitimet^\vi^^\ytWc^>^2i^ 
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French  Acadomy  in  1855,  {CompteM  Rendut^  xli,  p.  77).  The  meduniv- 
cal  and  material  hypothesis,  which  belong  to  the  infancy  of  the  chemicil 
and  physical  sciences,  are  gradually  being  repudiated,  und  theae  acieoos 
themselves  placed  upon  a  philosophical  basis.  I  shall  be  happv  to  belieft 
that  I  have  contributed  to  spread  more  just  philosophical  notions  among 
modern  chemists. 

'*  In  1848  I  sug^sted  that  free  nitrogen  is  the  nitryl  of  Ditrous  acid,  NHO«, 
NH3  —  H404»NN,  corresponding  to  tiie  nitric  nitryl,  NNO«,  and  ts  tat 
phosphoric  nitryl,  PNO2  (•^bnmcan  Journal  of  Science^  [9]yT,406;  1^179; 
viii,  375).  It  might  then  be  supposed  that,  like  these  two  bodies,  nitoogn 
should  under  favorable  conditions  fix  H4O4,  and  reffenerate  nitrous  acid  ani 
ammonia.  In  April  1861,  I  published  a  note  in  *  The  CHimadkm  JewmaV  d 
Toronto,  in  which  it  was  said  that  the  spontaneous  formation  of  these  tws 
bodies,  by  the  combination  of  atmospheric  nitrogen  with  water,  would  sene  l» 
explain  the  production  of  ammonia,  so  often  remarked  in  the  presence  of  air 
and  reducing  agents,  and  also  the  formation  of  nitrates  in  the  ezperimeola  af 
Cloez,  without  the  intervention  of  ammonia,  and  at  the  expense  of  air  aoi 
water  in  presence  of  alkaline  matters  {Compit$  Rmdui,  bd,  p.  135), 

The  simultaneous  production  of  ozone  and  an  acid  of  nitrogen  by  the  elec- 
tric spark,  and  during  the  slow  oxydation  of  phosphorus,  may  be  explained  fay 
the  power  of  active  oxygen  to  oxidize  ammonia,  thus  setting  free  the  acid  of 
a  small  portion  of  regenerated  nitrite  of  ammonia,  and  even,  in  accordance 
with  the  observations  of  Houzeau,  canying  its  oxydizing  action  so  te  as  to 
acidify  the  nitrogen  of  the  atom  of  ammonia.  Certain  of  the  reactioM  at- 
tributed to  ozone  would  thus,  as  many  chemists  have  already  maintained,  fas 
due  to  a  minute  portion  of  nitrous  acid,  which  is  formed  when  actire  ozygai 
is  brought  in  contact  with  moist  atmospheric  nitrogen.  On  the  other  huid, 
the  hydroji^en  set  free  by  reducing  agents  may,  by  destroying  the  acid  of  tbe 
regenerated  nitrite  of  ammonia,  set  free  the  ammonia  of  the  salt,  and  efen 
form  a  second  atom  by  the  reduction  of  the  acid  (71u  Canadian  Jbtcma^ March 
1861).  These  views  will  also  be  found  in  a  note  written  by  me,  and  published 
in  the  American  Journal  of  Science  for  July  1861  (page  l(ft)),  and  copied  into 
the  Philosophical  Magazine  for  September  1861,  and  the  ^  CAesnea^  Aisa' 
I  found  that  a  current  of  air,  which  nad  passed  through  a  solution  of  penmn- 
ganate  of  potash  acidulated  witli  sulphunc  acid,  acquired  the  odor  ana  the  re- 
action of  ozone.  This  disappeared  when  the  air  was  passed  through  a  solatioa 
of  potash,  which  at  the  end  of  a  certain  time  appeared  to  contain  a  nitrita 
Thi?  reaction,  which  seems  to  indicate  the  formation  of  nitrous  acid,  not  bj  u 
electric  or  a  catalytic  action  accompanying  the  production  of  ozone,  but  bf 
the  action  of  nascent  oxygen  upon  atmospheric  nitrogen  in  the  presence  oi 
water,  supports  the  above  views,  and,  as  I  have  remarked  in  the  note  in  qaei- 
tion,  furnishes  the  key  to  a  new  theory  of  nitrification. 

The  formation  of  nitrite  of  ammonia,  by  the  combination  of  the  nitiyl  NN 
with  H4O. ,  must  necessarily  be  limited  to  very  minute  quantities  by  the  in- 
stability of  this  ammoniacal  salt,  which,  as  is  well  known,  decomposes  readily 
into  nitrogen  and  water.  In  order  therefore  to  produce  any  considerable 
quantity  of  a  nitrite  by  this  reaction,  there  is  required  the  presence  of  actiie 
oxygen  or  of  a  fixed  base  to  separate  the  ammonia. 

The  recent  experiments  of  Schonbeiu  have  furnished  new  evidences  of  tbe 
direct  formation  of  a  nitrite  at  the  expense  of  the  nitrogen  of  the  atmosphere. 
According  to  him,  when  sheets  of  paper  moistened  with  a  feeble  solution  of 
an  alkali  or  an  alkaline  carbonate  are  exposed  to  the  air,  especially  in  tbe 
presence  of  watery  vapor,  and  at  a  temperature  of  50°  or  60®  C,  the  alkaline 
base  soon  fixes  a  sufficient  quantity  of  nitrous  acid  to  give  the  charactenitie 
reactions.  Appreciable  trices  of  nitrite  are,  according  to  Schonbein,  ob- 
tained in  this  vr9.y  even  without  the  intervention  of  an  alkali.     He  more- 
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over  found  that  distilled  water,  mixed  with  a  little  potash  or  sulphuric  acid, 
and  eyaporated  slowly  at  a  temperature  of  50^  C.  in  the  open  air,  fixes  in  the 
one  case  a  smill  portion  of  ammonia,  and  in  the  other  a  litde  nitrous  acid. 
Traces  of  a  nitrite  are  also  formed  in  pure  water  under  similar  conditions. 
ScbSnbein  explains  all  these  results  by  the  combination  of  nitrogen  with  the 
elements  of  water,  producing  at  the  same  time  ammonia  and  nitrous  acid.  As 
he  has  well  remarked,  this  'reaction  serves  to  explain  the  absorption  of  nitro- 
gen by  vegetation,  and,  through  the  oxydation  of  nitrites,  the  formation  of  ni- 
trates in  nature.  By  these  ele^nt  experiments,  he  has  confirmed  in  a  remark- 
able manner  my  theory  of  nitrification,  and  of  the  double  nature  of  fi«e  ni- 
trogen. It  is  however  evident  that,  since  the  publication  of  mv  note  of  March 
18d1,  referred  to  above,  we  cannot  say  with  Schonbein  that  the  generation  of 
nitrite  of  ammonia  from  nitrogen  and  water  is  *<  a  most  wonderful  and  wholly 
imezpeeted  thing."  (Letter  m>m  Schonbein  to  Faraday,  Pkila^pkical  Maga- 
SMS,  June  1862,  p.  467.)  I  cannot,  however,  admit  with  these  gentlemen  that 
tiie  results  of  Scn5nbein  are  due  to  evaporation,  except  in  so  far  as  the  coop- 
eration of  water  and  a  slightly  elevated  temperature  are  necessary  conditions 
of  the  reaction." 


SCIENTIFIC    INTELLIGENCE. 

I.  CHEMISTRY. 

1.   OdBBAL  CBDOSTrnT. 

1.  Tellium: — ^Dumas  read  before  the  French  Academy,  on  the  15th 
of  December,  an  elaborate  report  on  the  memoir  of  Mr.  Lamy  upon 
Thallium.  This  report,  read,  as  Abb^  Mogrio  says,  '*  au  milieu  du  pluM 
prpfond  filence,^^  is  so  important  and  interesting  that  we  print  it  in  full, 
firom  the  translation  in  the  Chemical  News  of  Jan.  10th. 

*^RtpoH  on  a  Memoir  of  Mr,  Lamy  relating  to  Tliallium;  by  Mr.  Dumas.* — 
At  the  origin  of  hunum  societies,  the  arts  of  procuring  fire  at  will,  of  culti- 
vating com,  of  extracting  metals,  were  considered  benefits  so  great  that  the 
inventors  of  these  arti  were  ranked  among  the  gods. 

At  the  present  day,  the  metals  are  so  numerous  that  the  discoveiy  of  a  new 
■inmle  body  of  this  class  is  less  astonishinp;  to  ordinary  men,  although  the  sci- 
entific interest  attaching  to  the  discovery  has  not  at  all  diminished.  So  far 
fiom  that,  in  proportion  as  new  metals  are  pointed  out,  the  characters  which 
appertain  to  them  throw,  by  comparison,  a  strong  light  on  the  characters,  simi- 
laur  or  opposite,  which  are  found  in  the  older  metals. 

As  soon  as  the  bold  and  felicitous  labors  of  Bunsen  and  Kirchhofi*  had 
diown,  beyond  doubt,  that,  in  studying  natural  products  by  spectrum  analysis, 
it  wwm  possible  to  discover  traces  of  metals  which  ordinary  analysis  was  pow- 
caien  to  recognize,  rubidium  and  caesium  were  considered  by  all  chemists  as 
only  the  two  nrst  terms  of  a  long  series  of  new  elements.  Every  one  under- 
•tood  that  the  residues  of  manufactures,  in  which,  by  the  elimination  of  known 
and  useful  products,  were  concentrated  the  inappreciable  traces  of  useless  and 
unknown  substances  that  the  matter  originally  worked  sometimes  contained, 
oflbred  a  mine  worth  exploring. 

It  was,  therefore,  natural  enough  that  Mr.  Crookes  in  England,  and  Mr.  Lamy 
in  France,  should  submit  to  spectrum  analysis  the  products  of  the  combustion 
of  iron  pyrites,  which  for  some  years  have  played  such  an  important  part  in 
replacing  sulphur  in  the  manufactare  of  sulphuric  acid ;  and  it  is  easy  to  un- 
derstand when  one  has  seen  it,  that  the  beautiful  green  line,  produced  in  the 
apectnim  by  the  new  body  which  forms  the  subject  of  this  report,  could  not 
have  escaped  the  observation  of  either  the  one  or  the  other. 

'  Cvmpte%  Bendui^  Iv,  p.  866. 
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But,  in  our  opinion,  it  is  neither  the  process  by  which  the  new  metil  w 
recognized,  nor  the  material  which  furnished  it  that  conunenda  it  to  our  nctieii 
Spectrum  analysis  has  completed  its  proofs,  and  manufacturing  residues  bait 
long  since  been  recognized  as  fruitful  mines  to  explore.  But  thallium  is  dci* 
tined  to  mark  an  epoch  in  tlie  history  of  chemistry  by  the  astonishing  conlnili 
exhibited  between  its  chemical  characters  and  physical  properties.  It  is  bb 
exaggeration  to  say,  that,  in  regard  to  the  classification  generally  accepted  ftr 
tlie  metals,  thallium  offers  an  assemblage  of  contradictory  properties  vkich 
entitles  it  to  the  name  of  a  metallic  paradlox — the  omithorhynchus  of  metdi. 

We  shall  not  detain  the  attention  of  tlie  Academy  on  the  history  of  iti  £•■ 
covery.  No  one  disputes  that  Mr.  Crookes  first  saw,  on  the  dOth  of  MarcK 
1861,  the  green  line  characteristic  of  thallium  in  certain  aeleniiim  residon; 
that  he  recognized  it  again  in  the  products  of  a  specimen  of  aulphnr  ftoa 
Lipari,  and  in  those  of  a  pyrites  from  Spain;  and  that  he  described  and  naned 
thallium  as  a  new  simple  body. 

Nor  will  any  onb  dispute  that  Mr.Lamy  was  the  first  to  isolate  thallinm,  aai 
establish,  in  the  sequel,  that  it  was  not  a  metalloid  analogous  to  aelenium  and 
tellurium,  as  Mr.  Crookes,  who  had  never  obtained  it  free  and  pure,  thouglit; 
but  that  it  was,  in  fact,  a  true  metal.  Mr.  Lamy  announced  his  discover?  to 
the  Society  Imperiale  of  Lille  on  the  16th  of  May,  1862,  and  on  the  lOdiof 
June  he  submitted  to  the  jury  of  chemists  in  London,  in  the  presence  of  Mr. 
Crookes,  a  beautiful  ingot  of  thallium.  If  the  latter  gentleman  considered 
that  he  had  any  rights  to  preserve,  he  should  at  once,  as  is  usual  in  soek 
cases,  have  taken  the  members  of  the  jury  to  his  laboratory,  and  exhibited  his 
notes  and  his  products,  instead  of  silently  listening  to  the  comnnunicatioD  sf 
Mr.  Lamy,  and  depositing  at  the  Royal  Society,  eight  days  afterwards,  s  boH 
indicating  that  he  had  long  been  aware  of  the  metallic  nature  of  thallhun,  and 
was  acquainted  with  tlie  essential  properties  of  the  new  body. 

The  historical  point  which  engages  us — for,  in  chemistry,  the  discovery  of 
each  new  simple  body  has  its  legend  or  its  history — is  determined  by  two  au- 
thentic dates;  one  of  these  is  the  30th  of  March,  18G1,  on  which  da;  Mr. 
Crookes  announces  the  existence  of  a  new  body  which  he  believes  to  be  non- 
metallic,  characterized  by  the  brilliant  green  line:  the  other  is  theI6tbof 
May,  1862,  the  day  on  which  Mr.  Lamy  makes  known  the  metal  as  a  metal,  tad 
who  alone  possesses  it. 

It  was  in  the  sulphuric  acid  manufactory  of  our  learned  covfrirt^  KuU- 
mann,  among  the  sediment  of  the  leaden  chambers  fed  by  Bel^rian  pyrites,  that 
Lamy  discovered  thallium  in  tolerably  large  quantity,  and  in  a  form  wbidi 
made  it  easy  to  extract;  for,  by  a  little  manipulation,  it  could  be  broucrbt  to 
the  state  of  sulphate  or  chlorid,  from  which  combination  the  metal  itMlf  can 
be  easily  separated  by  means  of  zinc,  which  takes  its  place,  and  precipitatei 
it  in  crystals,  in  the  same  manner  as  lead. 

The  Academy  will  permit  us  to  draw  attention  to  the  importance  which  at* 
taches,  in  cases  of  this  kind,  to  positive  characters,  like  those  given  by  spec- 
tnun  analysis.  We  shall  see,  as  we  proceed,  that,  beyond  his  certain  convic- 
tion and  natural  penetration,  a  sure  guide  was  necessary  to  Mr.  Lamy,  to 
prevent  him  from  going  astray  in  the  first  steps  of  the  study.  In  fact,  if  the 
green  line  had  not  been  there  to  prove  incessantly  that  he  was  not  dealing 
with  lead  or  a  plumbiferous  alloy,  how  many  chemical  reasons  were  there  for 
thinkincr  that  such  was  the  fact  I  This  metal,  which  is  separated  like  leid 
from  solutions  of  its  silts,  by  means  of  zinc,  presents  the  appearance  of  lead. 
It  has  nearly  the  sime  color  as  lead  ;  is  scratched  and  cut  like  it.  It  makes  t 
stretik  on  pnper  like  that  which  lead  produces:  it  has  the  same  density, and 
and  vcr>-  nearly  the  same  inellint:  point.  It  possesses  the  same  specific  hat 
Its  solutions  are  precipitated  black  by  sulphuretted  hydrogen,  yellow  by  iodidi 
and  chronrates,  nntl  white  by  ch:t^ri(is.  just  as  those' of  lead  are.  We  do  WJ^ 
then  hesitate  to  assert,  that,  wiiliout  the  aid  of  spectrum  analysis,  this  curious 
and  im;)ortant  metal  must  have  roiuaincd  unrecognized ;  that,  even  with  tba 
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help,  it  WMB  easy  to  be  mistaken ;  and  that  Mr.  Laroy  has  given  proofs  of  great 
•ampacity,  when  he  places,  without  hesitation,  a  metal  so  much  resembling  lead 
in  itB  essential  properties  beside  the  alkali  metals,  potassium  and  s^um, 
which  it  resembles  so  little. 

Thallinm  is  a  perfect  metal,  endowed  in  the  highest  degree  with  a  metallic 
lustre,  as  is  seen  on  examining  a  freshly-cut  surface,  or  on  heating  a  bar 
stroDirly  in  hydrogen,  and  allowing  it  to  cool  in  that  gas.  It  is  less  blue  than 
lead,  less  white  than  silver,  and,  in  its  color,  more  resembles  tin  or  aluminium 
than  any  other  metal.  It  softens  at  100°  C,  and,  if  kept  for  some  time  at  that 
temperature,  a  crystalline  structure  becomes  apparent  in  the  ingot :  this  is 
•hown  by  the  appearance  of  a  beautiful  watering  {moir6\  produced  when  the 
metal  is  moistened  with  water,  which  cleanses  tlie  surface  like  acids. 

Before  the  blowpipe,  thallium  exhibits  some  characteristic  phenomena.  It 
melts  rapidly,  and  oxydizes,  giving  off  odorless  fumes,  of  a  whitish  color,  but 
mixed  with  reddish  or  violet  tones.  It  continues  to  give  off  the  fumes  a  long 
time  after  the  heating  has  ceased.  When  the  principal  globule  has  cooled,  it 
ii  found  to  be  surrounded  with  small  globules  of  the  volatilized  metal.  In  a 
closed  tube,  it  melts  in  the  flame  of  a  spirit-lamp,  oxydizes  rapidly,  giving  an 
oxyd  which,  when  hot,  calls  to  mind  the  appearance  of  rubies  (m^allic  sul- 
phids),  and  when  cold  more  resembles  litharge :  this  is  a  compound  of  the 
protoxyd  of  thallium  with  the  silica  of  the  glass.  A  globule  of  the  metal, 
oeated  over  a  spirit-lamp  in  a  bulb  tube  open  at  both  ends,  and  inclined  to 
ftcilitate  the  passage  of  air,  soon  melts,  forming  a  layer  of  the  ordinary  brown 
fiised  oxyd,  but,  at  the  same  time,  giving  off  abundant  fumes,  which  condense, 
a  short  distance  from  the  bulb,  as  a  reddish  or  violet  amorphous  powder.  When 
a  globule  of  the  metal  is  placed  on  a  cupel  heated  to  redness,  and  then 
plonged  into  oxygen,  the  metal  bums  brilliantly,  and  oxvdizes,  the  fused  oxjd 
■inking  into  the  cupel.  This  oxyd  is  either  the  pcroxyd  of  thallium,  or  a  mix- 
tore  of  Uie  proto-  and  peroxyd  oi^^  thallium. 

Mr.  Lamy  has  discovered  tliat  thallium  forms  two  oxyds:  the  protoxyd,  a 
itrongly  alkaline  base,  like  soda  and  potash  ;  and  the  peroxyd,  which  gives  up 
oxygen  when  heated  with  strong  acids,  and  majr  be  converted  into  a  chlorio, 
which,  when  heated,  gives  up  a  part  of  its  chlorine.  Chemists,  however,  will 
notice  that  the  protoxyd  of  thallium,  which  corresponds  to  potash,  so  far  from 
having,  like  potash,  a  great  afiinity  for  water,  loses  its  water  readily  when 
heated,  or  even  when  cold  in  a  vacuum.  There  then  remains  the  reddish 
anhydrous  oxyd  while  the  hydrated  oxyd  is  yellowish  white :  the  oxvd  is  hy- 
drated  or  dehydrated  with  equal  facility.  It  will  be  further  remarked,  that  the 
peroxyd  of  thallium,  in  the  experiments  of  Mr.  Lamy,  has  given  no  sign  of  the 
ronnation  of  oxygenated  water. 

Thallium  bums  in  dry  chlorine.  It  forms  three  chlorids,  one  of  which  cor- 
responds to  common  salt,  another  to  sesquichlorid  of  iron,  while  the  third  is  a 
bichlorid  corresponding  to  corrosive  sublimate.  The  protochlorid  is  white, 
Ihsible,  slightly  soluble,  and,  when  prepared  in  the  moist  way,  is  precipitated 
in  larffe  dense  flocculi  like  chlorid  of  silver.  Thallium  can  also  form  higher 
chlorids  than  the  bichlorid,  but  their  composition  is  not  definite. 

Only  the  proto-iodid  and  proto-bromid  have  been  studied ;  tliey  resemble 
the  corresponding  compounds  of  lead.  Cyanid  of  thallium  is  snluble;  but  a 
ciystalline  precipitate  of  this  salt  is  formed  when  concentrated  solutions  of 
cyanid  of  potassium  and  of  a  salt  of  thallium  are  mixed. 

The  sulphid  of  thallium  obtained  by  precipitation  is  brownish  black  ;  it  rc- 
•embles  sulphid  of  lead.  In  whatever  way  obtained,  it  easily  oxydizes  in  the 
ur,  and  is  converted  into  the  soluble  and  colorless  sulphate. 

Thallium  is  very  slowly  attacked  by  hydrochloric  acid  even  when  concen- 
trated and  boiling.  It  is,  on  the  contrary,  rapidly  attacked  by  nitric  and  sul- 
pbnric  acids.  The  latter,  concentrated  and  hot,  dissolves  it  with  a  rapidity 
which  contrasts  with  the  slowness  with  which  the  same  acid  attacks  lead. 

In  relation  to  the  action  of  acids,  thallium  presents  a  com^\e\ft  oy^x^xotL^t 
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eharacten  to  aluminiam,  the  latter  being  quickly  divolvad  bv  hydrocUflriB 
actd,  which  does  not  attack  the  former,  fM  reeiating  nitric  acid,  Wliicli  malf 
diaaolves  thallium. 

In  the  state  of  protoxyd,  thallium  forms  soluble  and  crystallixnble  nits  vii 
carbonic,  nitric,  sulphuric,  and  phosphoric  acids.  The  carbonate  m  a  laj 
characteristic  salt 

The  salts  formed  by  the  protoxyd  of  thallium  vitfa  ornnic  acid%  "MA 
have  been  studied  by  Mr.  Kuhlmann,  Jun.,  are  the  oxalate,  binoxalmtey  taitnli^ 
paratartrate,  malate,  citrate,  formiate,  acetate,  and  some  others  of  lev  inpoi^ 
ance.  All  these  salts  are  soluble,  and,  according  to  Mr.  La  PieviMlaye,  mbi 
of  them  are  isomorphous  with  the  corresponding[  salts  of  potash. 

Thallium,  then,  is  a  new  metal  well  charactenied.  It  is  disdngniriisd  ta 
all  other  reputed  simple  bodies  bv  the  beautiful  green  line  it  gives  m  the  ^m- 
trum,  and  which  corresponds  to  the  line  1442  in  the  tyfncml  apectnim  of  K»^ 
bo£  From  the  exammation  of  the  solar  spectrum,  we  msj  Goodiids  Alt 
thallium  does  not  exist  in  the  solar  atmosphere. 

Thallium  undoubtedly  forms  one  of  the  family  of  alkaline  metslsi  the  ■» 
ber  of  which  has  been  doubled  by  recent  discoveries.  At  the  beginni^  d 
this  century,  only  two  of  these  metals  were  known,  potassiam  and  sodiHb 
Forty  years  sffo  lithium  was  added  to  the  number;  and  within  the  last  tlmt 
years  three  otners  have  been  discovered,  rubidium,  cesium,  and  »>— i1mw%  all 
three  by  spectrum  analysis. 

From  this  we  may  be  allowed  to  hope  that  the  number  of  these  metalii  nk 
of  metals  in  general,  is  destined,  by  the  application  of  this  new  method  flf 
analysis,  to  receive  a  rapid  and  considerable  extension. 

Among  alkaline  metals,  thallium  occupies  the  opposite  extremity  of  asedi 
of  which  lithium  forms  the  first  term,  and  the  eouivalent  weig^its  mark  die  St 
ferent  degrees.    The  weights  are,  in  fact,  as  follows : — 

Lithium, ..-         .7 

Sodium, --        -23 

Potassium,  ---------39 

Rubidium,  .......        .         -85 

Cesium, -.    123 

Thallium, 204 

On  this  point  it  has  been  remarked, — 

1.  That  the  equivalent  of  sodium  is  exactly  the  mean  of  the  equivalenti  of 

894~7 
potassium  and  lithium :  —^ — =28 ; 

2.  That  by  adding  double  the  weight  of  sodium  to  the  weight  of  potusiBB, 
we  obtain  the  weight  of  rubidium:  4§+39=85 ; 

3.  That  by  addmg  twice  the  weight  of  sodium  to  twice  the  weight  of  petit- 
sium,  we  get  nearly  tlie  weight  of  cesium :  46+78=124  ;* 

4.  That  by  adding  double  the  weight  of  sodium  to  four  times  that  of  pottf- 
sium,  we  obtain  nearly  the  equivalent  of  thallium:  47-|-156*=:202. 

These  considerations  are  of  a  nature  to  attract  the  attention  of  cheniiti; 
and  without  attributing  to  them  a  value  that  the  actual  numbers  would  oot 
justify,  they  show  the  interest  which  attaches  to  the  careful  conaparison  of  tis 
equivalents  of  bodies  belonging  to  the  same  family. 

The  alkaline  metals  have  this  peculiarity,  that  to  bring  them  under  the  hv 
of  Dulong  and  Petit — that  is  to  say,  to  make  their  atomic  heats  equal  tke 
atomic  heats  of  otlier  metals, — it  is  necessary  to  halve  their  atomic  weifto 
Thallium  does  not  escape  tliis  rule.    Its  equivalent  :=204  ;  but  its  spKific 

*  The  new  weight  of  cctsiwn  (=183)  obtained  by  Johnson  and  Allen  (thistoLiPt 
94)  does  not  8up|K)rt  the  combined  numbers  above  given  by  Domas.  But  if  we  sad 
twice  the  weight  of  sodium  to  the  weight  of  rubidium  we  have  approzimitdj  t^ 
weight  of  caesium :  46-f-86=181. — Eds.  A.  J.  S.  I 
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heat,  MB  detennined  by  M.  Reffnault  (who  appends  a  note  on  this  subject  to 
this  report),  bein^  equal  to  (h3355,  it  ia  necessary  to  reduce  the  atomic  weight 
to  102.  In  the  same  way  as  potash  has  for  its  atomic  formula  KsO,  the  protr 
ozyd  of  thallium  would  have  for  its  formula  TUO. ' 

The  atomic  volume  of  thallium  will  be  equal  to  8*5;  and  if  we  do  not  com- 
pare it  with  the  volumes  of  sodium  and  potassium,  it  is  because  these  present 
extraordinary  anomalies  which  have  not  yet  received  sufficient  attention  from 
cheroislB. 

In  conclusion,  we  may  remark  tliat  the  series  of  alkaline  metals  actually 
known  contains  a  body  which  possesses  so  lij^t  an  equivalent  that  it  may  be 
placed  near  to  hydrogen — ^that  is  to  say,  lithium ;  and  also  a  body,  thallium, 
which  has  so  heavy  an  equivalent  that  it  may  be  ranked  by  the  side  of  bismuth, 
m  metal  which  possesses  the  highest  of  equivalents. 

We  see  that  the  discovery  of  new  bodies  extends  the  circle  of  our  knowl- 
edge, not  only  by  the  facts  with  which  they  enrich  practical  science,  but 
especially  on  account  of  the  prospects  revealed  by  the  study  of  them,  the 
laws  they  lead  us  to  ascertain,  and  that  freer  and  more  general  aspect  under 
which  we  are  taught  to  regard  the  properties  of  individual  substances,  their 
analogies,  differences,  and  classification,  and  even  their  nature  and  essence. 

For  these  reasons,  and  taking  into  consideration  the  difficulties  overcome 
by  the  author,  and  the  clearness  and  importance  of  his  results,  we  have  the 
honor  to  propose  to  the  Academy  that  his  memoir  form  part  of  the  ^RecueU 
4u  Savants  Elrangers.*^ 

[In  answer  to  the  charges  of  a  dishonorable  character  against  Mr. 
Crookes  contained  in  this  Report,  that  gentleman  replies  as  follows, 
giving  also  his  grounds  of  priority.*  Mr.  Crookes'  temperate  and 
manly  defense,  under  the  peculiarly  aggravating  character  of  the  assault 
made  upon  him,  is  worthy  of  ail  praise,  and  bo  certainly  appears  to 
free  himself  completely  from  the  unworthy  motives  and  practices  at- 
tributed to  him. — Eds. J 

**  J%e  discover!/  of  the  metal  Thallium, — In  another  part  of  this  Num- 
ber wo  print  at  length  a  translation  of  the  report  by  Mr.  Dumas  on  Mr. 
Lamy^s  latest  observations  on  thallium.  Our  readers  will  hardly  expect^ 
interested  as  we  are  in  this  subject,  that  we  should  publish  this  report 
without  comment.  It  will  be  seen  that  Mr.  Dumas  claims  for  Mr.  Lamy 
the  discovery  of  the  metal  thallium.  Mr.  Le  Verrier  had  already  made 
the  same  claim  for  Mr.  Lamy  in  the  journal  La  France  for  October  22, 
1862 ;  and,  in  reply  to  a  letter  of  our  own  in  answer  to  Mr.  Lc  Vcrner, 
published  in  the  Cosmos  for  December  5,  1862,  Mr.  Lamy  has  since  ad- 
yanced  the  same  claim  for  himself. 

Now,  as  Mr.  Lamy  states  (Cosmos,  December  19,  1862,  p.  681)  that 
it  is  "priority  of  publication  which  constitutes  priority  of  invention," 
we  are  induced  to  give  a  short  resume  of  dates  in  support  of  our  own 
claim  to  the  discovery — not  only  of  the  new  element,  but  of  its  metallic 
character.  Our  readers  will  remember  that  it  was  in  the  Chemical 
News  for  March  30,  1861,  we  first  announced  ''The  Existence  of  a  New 
Slement,  probably  of  the  Sulphur  Qroup^  The  vfovd  probably  is  here 
of  acme  importance,  as  showing  the  doubts  we  had  at  the  time  of  the 
exact  nature  of  the  new  body — doubts  which  were  further  indicated  in 

'  Mr.  Dumns  persists  in  using  the  symbol  "  Tb /'  which  we  have  already  shown 
has  been  adopted  for  Thorinutn. 

«  Chemical  News,  No.  163,  p.  18,  Jan.  10, 1868. 

Am.  Joue.  Bcl-^econj}  3mss,  Vou  XXXV,  "No.  10^— Ifijaxa,  V^^ 
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the  title  of  oar  next  ipmfet^'^FurtKir  Bem&rhi  on  ik$  sufpooed  w 
M9taU<nd,'*  in  the  Ohxmioal  Nxws  for  May  18, 1661.  SobMiM* 
reaeftrch  soon  proved  to  as  that  thalliam  wasi  in  fi^ti  a  iroe  mtd^ 
bat  the  pablication  of  this  discovery  was  deferred. 

Mr.  Lamj's  claim  for  priority  of  pablication,  and,  oomeqaently,  pite 
ity  of  discovenr,  as  advanced  by  himself,  is  fonnded  on  a  commmicilin 
made  to  the  SociM  ImperiaU  du  ScUncn^  d§  VAgrkulimrt^  et  dm  Jrtii 
of  Lille,  on  May  16, 1862.  On  May  1, 1862,  however,  the  Intmatie«l 
Exhibition  opened,  and  there,  in  a  case,  deposited  some  daja  before^  mi 
open  to  the  inspection  of  the  nnmeroas  scientific  men  of  all  conntria 
wno  were  present  on  the  occasion,  was  displayed  several  mm  of  tk 
new  body,  with  the  following  label — ^  Thallium^  a  New  lurauio  A* 
meat,  ditcovertd  by  meam  of  Specirum  AwilyuM  Besidea  tUs  thai 
was  a  card,  on  which  was  written  *  Chemical  Beaelimu  qf  TUtikm^kf 
whieh  U  t«  dUtinguithed  from  twery  other  Imoum  ehmmt  It  •ppmn  H 
have  the  character  of  a  hiavt  mxtal,  forming  eompommdM  MA  an 
volatile  below  a  red  heat.  It  %$  reduced  from  iteeliMBoluiicmhfMmcmik 
form  of  a  denee  black  powdery  dijfkultly  iolubU  m  hfdroMoHc  acU^ 
readily  soluble  in  nitric  acid^  The  above,  we  contend,  waa  a  pobBcatMm 
in  the  widest  sense  of  the  word,  and  in  this  pablication  the  iMJiBic 
nature  of  thallium  was  distinctly  asserted.  The  metal,  it  is  tnie,  m 
exhibited  in  powder,  just  as  it  was  obtained  by  precipitation  by  msiMi 
of  zinc,  but  was  nono  the  less  the  pare  metaL  It  waa  there  for  As 
jury  of  chemists  to  examine  if  they  tnong^t  proper.  It  was  not  ema- 
loed  chemically  by  the  jury;  no  one  tested  it;  and  yet  Mr.  Lamy,iii 
his  letter  to  the  Coemoe^  haa  the  hardihood  to  assert,  that  Mr.  Crookei 
*  contented  himself  with  exhibiting  to  the  pablic  and  the  interDsUoul 
jury  of  Class  II,  as  thallium,  some  centigrammes  of  a  black  powder 
which  was  not  thallium.'  We  shall  make  no  remark  on  this  asseitioB 
of  Mr.  Lamy  ;  but,  as  some  of  our  readers  may  be  inclined  to  ask  wbj 
the  metal  was  not  exhibited  in  the  form  of  a  button,  we  shall  be  ezcmed 
for  going  into  some  detail. 

The  source  from  which  we  extracted  the  metal,  and  tho  compotndi 
exhibited,  was  sulphur  from  the  Spanish  pyrites  mentioned  in  oar  paper 
of  May  18,  1861.  This  sulphur  contained  no  moro  than  one  or  tm 
grains  of  thallium  in  a  pound.  The  metal  and  compoanda  we  exhibited 
represented  in  all  about  twenty  grains  of  the  metal,  and  the  difBcuItjcf 
extracting  this  quantity  from  upwards  of  fifteen  ponnds  weight  of  sal* 
phur  will  be  fully  appreciated  by  all  chemical  readers,  when  we  infoim 
them  that  tho  whole  of  the  sulphur  had  first  to  be  dissolved  in  nitrie 
acid.  Wo  may  contrast  this,  in  passing,  with  the  source  from  wbidi 
Mr.  Lamy  derived  his  metal,  as  described  by  Mr.  Dnmas, — namely,  the 
residues  of  a  sulphuric  acid  manufactory,  '  which  contained  thalliam  ii 
tolerably  largo  quantity,  and  in  a  form  which  made  it  easy  to  extract* 

Ignorant,  at  tlic  time,  of  any  richer  source  of  thallium,  and  havinj^ti 
previous  fusions  of  the  precipitated  metal  discovered  that  it  was  rapjdjy 
volatilized  and  lost  by  oxydation,  as  described  by  Mr.  Dnmas,  it  w* 
hardly  likely  that  we  should  risk  the  loss  of  the  whole  of  our  sinill 
specimen  for  the  sake  of  exhibiting  it  in  a  button ;  it  was,  thcnjfore, 
placed  in  the  Exhibition  in  the  form  of  powder  as  precipitated.   ^^ 
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t  refer  to  oar  laboratory  note-book,  which  is  open  to  inspection,  to 
I  that  we  had  obtained  the  metal  and  fused  it  m  Septemoer,  1861 ; 
B  a  note  in  a  private  book  does  not  constitute  a  publication,  we 
I  no  claim  on  this.  Nor  do  we  on  tlie  fiict  that  Mr.  Williams  saw 
letal  in  our  laboratory  in  January,  1862,  as  mentioned  by  him  in 
/HKMicAL  News,  t,  p.  350.  But  it  may  be  evidence  that  we  were 
re  of  the  metallic  nature  of  thallium,  and  acquainted  with  the 
tial  properties  of  the  new  body,'  to  state,  that  early  in  April,  1862, 
id  the  following  labels  printed  by  Silverlock  (as  can  be  proved  by  a 
'nee  to  the  books  of  that  firm)  for  the  metal  and  the  salts  at  that 
we  had  prepared : — 

lalHum  (Oallog) — Oxyd  of  Thallium — Sulphid  of  ThdlUum — Bane 
-id  of  Thallium— lodid  of  Thallium— Sulphate  of  Thallium— 
nd  of  Thallium — Nitrate  of  Thallium — Ferro^yanid  of  Thallium 
nnid  of  Thallium — Phoephate  of  Thallium — Carbonate  of  Thallium 
romate  of  Thallium-^Thalliumy  Sublimed — Oxalate  of  Thallium, 
is  sufficient  for  os,  however,  that  the  metal,  labeled  and  described 
netal,  was  in  the  International  Exhibition,  at  its  opening,  on  the 
f  May,  1 862,  to  prove  priority  of  publication  to  Mr.  Lamy^s  com- 
cation  made  at  Lille,  on  the  16th  of  May,  1862. 
e  fact^  that  the  metal  was  in  the  Exhibition,  rendered  it  quite  un- 
aary  for  us  to  do  what  Mr.  Dumas  says  we  should  have  done  after 
^  Mr.  Lamy's  specimen.  Our  metal  and  two  products,  the  peroxyd 
inlphid,  had  been  in  the  Exhibition  some  time,  with  the  descriptive 

we  have  quoted ;  and  with  regard  to  Mr.  Dumas's  insinuation,  that 
orrowed  from  Mr.  Lamy  some,  if  not  all,  of  the  materials  for  the 
:  read  before  the  Royal  Society  a  few  days  after  we  met  that  gen- 
m,  it  may  suffice  to  say,  that,  as  Mr.  Lamy  only  spoke  French,  a 
lage  we  ourselves  speak  but  imperfectly,  it  was  not  possible  that 
r  of  us  could  have  profited  mucn  by  the  interview. 
e  have  no  wish  to  detract  in  the  least  from  the  great  merit  of  Mr. 
r'a  researches.  We  estimate  as  highly  as  any  one  the  skill  and 
.try  with  which  he  has  worked  out  the  compounds  of  thallium. 
it  must  not  be  supposed,  as  Mr.  Lamy  seems  to  suppose,  that  we 
Ives  remained  idle  during  the  fourteen  months  which  had  elapsed 

we  remarked  the  green  line  in  the  spectrum.  With  the  limited 
IS  at  our  disposal,  and  amid  other  pressing  occupations,  we  had,  and 
since,  been  continually  engaged  in  investigating  the  properties  and 
rounds  of  the  new  metal ;  and  all  we  need  say  to  Mr.  Lamy  is,  that 
sartily  congratulate  him  on  his  saccesses,  and  envy  him  nothing 
lia  opportunities." 

ALTTICAL  ChEMIITET. 

Alkalimetry, — In  the  Sheffield  Laboratory  of  Yale  College  the  fol- 
g  method  of  conducting  nice  alkalimetrical  analyses  is  employed, 
1  combines  several  of  the  most  recent  improvements  in  a  manner 
loites  great  convenience  with  the  highest  accuracy.  The  requis- 
re,  besides  the  usual  graduated  apparatus,  a  standard  acid,  a  stand- 
jkiili,  au  indicator  of  the  point  of  neutralization,  and  pure  carbon* 
-  soda. 
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The  standard  acid.  The  nae  of  crjttalliaed  ozalie  aoid,  as  waggtM 
by  Mohr,  has  oome  into  general  fii? or,  and  nothing  can  be  mors  mAr 
factory  when  the  acid  is  pure  and  of  eonMtamt  comptmUon,  It  is,  howeii^ 
difficult  not  only  to  procure  a  pure  add,  but  also  to  presenre  it  dty  wUt 
out  loss  of  crystal-water.  To  dry  the  polveriacd  acid  OTer  oH-of-fidid 
until  it  ceases  to  lose  weight,  as  proposed  by  Erdmann,  or  to  seleot  ndt 
floresced  crystals  by  help  of  a  magnifier,  is  troublesome  and  likely  Is  Ir 
troduoe  error.  We  employ  a  dilute  sulphuric  acid,  which  may  be 
of  convenient  strength  for  ordinary  use,  by  diluting  ten  oabio  eentii 
of  oil-of-vitriol  with  water  to  the  volume  of  a  liter. 

The  standard  alkali  is  made  from  commercial  oamtic  potash :  thii  ■ 
dissolved  in  water  and  diluted  until  a  given  volume  e.  g.  6  a  c  neatnl- 
izes  4  to  5  c  c.  of  the  standard  acid,  as  is  determined  by  a  few  itMf{k 
trials. 

The  alkali-solution  thus  obtained  is  heated  to  boiling  in  a  flask^  and  a 
little  frcAhiy-slaked  lime  is  added  to  decompose  any  carbonate  of  potssL 
The  boiling  is  continued  a  few  minutes  and,  finally,  the  ley  is  ponrad 
upon  a  filter,  and  the  filtrate  is  collected  in  the  bottle  from  which  it  is  lobs 
used.  Care  should  be  taken  to  bring  upon  the  filter  some  of  the  axm 
of  lime  that  is  suspended  in  the  liquid,  so  that  the  latter  may  acqnin 
no  carbonic  acid  from  tlio  air.  The  clear  liquid  thus  obtained  ia  a  pot- 
ash-lye containing  lime  in  solution.  If  exposed  to  the  ur,  the  carbons 
acid  that  is  absorbed  separates  as  carbonate  of  lime,  leaving  the  li^ 
perfectly  caustic. 

It  now  remains  to  determine  with  the  greatest  accuracy,  1st,  the  vol- 
ume of  alkali  which  neutralizes  a  cubic  centimeter  of  the  acid  and,  2d, 
the  amount  of  SO3  contained  in  a  cubic  centimeter  of  the  latter. 

As  a  means  of  recognizing  the  point  of  neutralization,  tiuctare  of 
cochineal  |)osses8e8  great  advantages  over  solution  of  litmus.  The  knowl- 
edge -of  lliis  fact  is  due  to  Luckow  who  has  detailed  its  application  in 
Jour,  fur  Prakt,  Cfiem,^  Ixxxie,  p.  424.  Tincture  of  cochineal  is  prepared 
by  digesting  and  frequently  agitating  three  grams  of  pulverized  cockioesl 
in  a  mixture  of  50  cubic  centimeters  of  strong  alcohol  with  200  ccof 
distilled  water  at  ordinary  temperatures  for  a  day  or  two.  The  solutios 
is  decanted,  or  filtered  through  Swedish  paper. 

The  tincture  thus  prepared  has  a  deep  ruby>red  color.  On  gradusllj 
diluting  with  pure  water  (free  from  ammonia),  the  color  becomes  orsngi 
and  finally  yellowish-orange.  Alkalies  and  alkali-earths  aa  well  as  their 
carbonates  change  the  color  to  a  carmine  or  violet-carmine.  Solutiosi 
of  strong  acid  and  acid  salts  make  it  orange  or  yellowish-orange. 

To  determine  the  volumetric  relation  of  the  alkali  and  acid,  a  gires 
volume  of  the  latter,  e.  g.  20  c  c,  is  measured  ofif  into  a  wide  mouthed 
fiask,  ten  drops  of  cochineal-tincture  and  about  150  c.  c  of  water  sis 
added — the  alkali  is  now  allowed  to  fiow  in  from  a  burette,  until  the 
yellowish  liquid  in  the  flask,  suddenly,  and  by  a  single  drop,  acquires  1 
violet-carmine  tinge. 

In  nicer  determinations,  it  is  important  to  bring  the  liquid  each  tiise 
to  a  given  volume,  by  adding  water  after  the  neutralization  is  nearly  fin- 
ished. For  tJiis  purpose,  two  or  more  flasks  of  equal  capacity  are  le* 
lected,  and  on  the  outside  of  each  a  strip  of  paper  ia  gummed  to  indicste 
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ivd  of  the  proper  nmouDt  of  liquid,  e.  g.  200  c.  c.  The  same  amount 
loring  matter  being  thus  always  diffused  in  the  same  volume  of  the 
water,  the  errors  of  varying  dilution  and  varying  amount  of  am- 
i  (which  is  rarely  absent  from  distilled  water)  are  avoided,  llie 
nts  of  one  flask,  in  which  the  neutralization  has  been  satisfactorily 
ed,  may  be  kept  as  a  standard  of  color  for  the  succeeding  trials,  as 
int  remains  constant  for  hours,  being  unaffected  by  the  absorption 
rbonic  acid.  The  greatest  convenience  and  accuracy  of  measure- 
are,  attained  by  using  burettes  provided  with  Erdmann's  swimmer 
•.  Frakt,  Ckem,^  Ixxi,  p.  194). 

hen  three  or  four  accordant  results  have  been  obtained,  the  average 
:en  as  expressing  the  relative  strength  of  the  acid  and  alkali, 
ascertain  the  absolute  standani,  weigh  off  .'in  a  small  platinum  cm- 
about  0*6  grm.  of  pure  carbonate  of  soda,  ignite  to  dull  redness,  cool 
weigh  accurately  :  brin^  the  crucible  with  its  contents  into  one  of 
ride  mouthed  flasks  and  let  flow  from  the  burette  a  slight  excess,  e.g. 
c,  of  standard  acid.  The  solution  of  the  carbonate  of  soda  is  fa- 
ted by  warming,  and,  finally,  the  contents  of  the  flask  are' gently 
d  for  several  minutes  to  expel  carbonic  acid.  The  solution  is  now 
ed  to  become  perfectly  cold,  then  add  ten  drops  of  cochineal  and 
'  the  standard  alkali  to  neutralization,  diluting  to  the  proper  volume, 
illustrate  the  accuracy  of  the  process  and  the  calculations  employed, 
>|]owing  actual  data  may  be  useful.  The  normal  acid  was  made  by 
ng  50  c  c.  of  oil-of- vitriol  to  the  volume  of  ten  liters  and  had  half 
trength  above  recommended.  The  alkali  was  from  a  stock  on  hand 
nore  dilute  than  necessary. 

Relation  of  acid  to  alkali, 

Exp.  I,  20  c.  c.  SO3  =  82-8  c.  c.  KO,  or  1  : 1-64 
Exp.  ir,  20  c.  c.  SO3  =  32-8  c.  c  KO,  or  1 : 1-64 
Exp.  Ill,      40  c.  c.  SO3  =  66-7  c.  c.  KO,  or  1  : 1-8426 

e  have  accordingly : 

c.  c  SO3  =  1-64  c.  c.  KO  and  1  c.  c.  KO  =  0-80978  c.  c.  SO3. 

Absolute  strength  of  acid  and  alkali, 

p.  I.  0-4177  grm.  of  carbonate  of  soda  were  treated  with  44*2  c.  c. 
3,.  To  neutralize  the  excess  of  the  acid  were  required  3*8  c.  c  KO, 
li  correspond  to  2-32cc.  SO3  (3-8X0-60976).  Deducting  this 
the  total  amount  of  acid  (44-2  —  2*32)  we  have  41-88  cc  of  acid, 
alent  to  the  carbonate  of  soda  taken. 

41-88  c.  c.  solution  of  SO3  =  0-4197  grm.  NaO  CO,. 

:p.  II,  0-4120  grm.  NaO  Cog  treated  with  44  c.  c.  SO3  required 
c  c.  KO.  4*28X0  60976  =  2*01  c.  c.  SO3.  44  -  2-61  =  41-39 
5O3. 

41-39  c.  c.  solution  of  SO3  =  0-4126  grms.  NaO  CO,. 

IS  convenient  to  calculate  how  much  acid  corresponds  to  53  deci- 
mes  of  carbonate  of  soda,  since  the  relation  of  any  other  substance 
6  acid  is  then  obtained  by  substituting  its  equivalent  number  for  58 
equivalent  of  NaO  CO,)}  thus: 


Seintific  InUtHgence, 

rmt.  NiiOCO,  acSO, 


I.    0-4177  :  0'63     t:     41'eB  :  33-14 

II.    0-4120  :  053     ::     41-30  :  53-17 

Aocordiogly  053  grm.  NaO  CO,  iieulmlini  53-165  c  c  SO,. 

If  tilt  aoTulioiia  (iro  employeil   fur  nilrogeu  cslimnlions,  wu   lenrn  hot 

iBDcli  Ditrogen  correapondH  to  1  u.c.  of  uciii,  hj  Uie  folJuwing  propotliw 

c.  c,  SO,  gnn.  N. 

53-I66:l-      ::     0140  :  0-0020336 

W«  iDkj  then  write  od  the  label  of  llie  nciil  ImttJe  llie  followiag  dtU 
fornlculMion. 

Ice.  KG  =0-60D78  c.cSO,. 
1  c.  c.  SOj  =  1-84  c  c  KO. 
1  a. c.  SOa   =  00028338  grin.  N. 

A*  ftn  emniitle  of  the  dutermi nation  of  nitrogen  by  lielp  of  tbtse  h- 
Intioni,  the  follnwing;  Hnalysis  of  hippiiric  add  made  by  Mr.  Pet«r  Col- 
lier in  this  Labornlory.  may  be  adduced. 

0-SD28  grtns,  liip|niric  aei<l  wer«  burned  with  soda-lime  and  the  sm- 
moniacal  prodncM  were  collected  in  20  c.  c  of  the  standard  aciil  eon- 
tained  in  the  usually  employed  bulb  tube.  When  the  coinbiHtiou  m 
complete,  the  contents  of  the  bulbs  \tere  linwd  out  into  a  flnsk,  broi^ 
to  tha  volume  of  150  c.  c.  and,  after  adding  10  drops  of  cochineal,  tl« 
normal  alkali  ^vns  dropped  in,  until  (he  change  of  color  indicated  nen- 
traliiatton;  137  c.c.  of  KO  were  required,  =  8354  cc  SO,  (13-TX 
0-60970)  whiclj  dediicled  from  20  cc.  left  1 1-646  SO,  as  equivalent  w 
the  nitrogen  of  the  hippuric  acid.  11-640X0-0026338  =  O-O3007SJ 
N.-^  0-3023  —  7-818  per  cent.     The  calcula.t«d  per  ceuUge  ia  7-83. 

The  advantages  of  cochineal  over  tiimuans  an  indicator,  areas  Ibllom: 
1.  It  possesses  far  greater  sensibility.  Luckow  asserts  that  naler  nhich 
ii  tinged  faintly  orniige  by  it,  becomes  distinctly  red  by  the  addition  of 
upt.WfI''  of  ammonia  or  y.raiJ.oijolh  of  carbonate  of  lime. 

When  a  little  pulverized  marble  is  covered  with  the  diluted  tincture  «h1 
ftlloned  to  stand  fur  some  time,  the  lower  strnlum  of  liquid  acquires  I 
carmine  tinge  and  by  shaking,  the  whole  solution  becomes  red.  Luckcir 
considers  that  in  this  case  the  carmlnic  acid  attacks  the  marble  and  formi 
a  lime  salt  which  canscx  the  change  of  color.  In  this  way  the  minutett 
trftces  of  carbonates  of  alkali- earths  may  tie  delected  in  pulveriied  mis- 
crnls,  clny^  Ac,  Alkali  salts  must  of  course  be  removed  by  washing 
with  distilled  wnler  free  from  ammonia. 

This  extreme  delicacy  allows  of  the  use  of  much  more  dilute  solutioDt 
than  can  be  employed  niib  litmus. 

2.  According  to  Luc-kow,  cochineal  is  quite  indiOerent  to  carbonic  siui 
Bulphydric  acid*,  camiitiic  acid  being  stronger  than  those.  ThisisprscU- 
cally  true  for  solutions  of  considerable  strength.  Hence  a  normal  alkali  for 
technical analyiU  may  be prfjiartd  by  timply  disiolving  a  wei'ffhtd  ontonfil 
of  carbonate  of  toda  in  a  iaown  volvme  of  tsaler,  and  from  tills  a  Jlin- 
dard  acid  may  be  easily  made.  In  the  neutralization  it  is  not  needful  t« 
expel  carbonic  acid  by  boiling.  The  influence  of  the  latter  is  bouMB 
at  once  seen  when  a  (Rustic  and  carbonated  alkali  are  operated  will)  siJ< 
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by  side.  Id  case  of  the  former,  the  point  of  neutralization  (or  rather  of 
supersaturatioo,)  is  shown  by  a  prompt  and  decisive  change  from  a  tint 
in  which  orange  predominates,  to  one  in  which  this  disappears  and  violet 
is  most  marked.  In  presence  of  carbonic  acid  the  change  is  somewhat 
gpudual,  and  though  a  red  color  is  produced  it  is  modified  by  an  orange 
tint,  even  in  presence  of  a  large  excess  of  alkali.  Hence,  it  is  to  be  recom- 
mended, especially  in  nice  investigations,  to  employ  a  caustic  alkali.  A 
trifle  less  of  it  will  be  found  needful  to  neutralize  a  given  volume  of  acid, 
than  is  required  of  a  carbonated  solution,  and  no  doubt  will  exist  as  to 
the  point  of  saturation.  Mr.  Collier  lias  made  some  experiments  with  a 
snlphuric  acid  containing  25  c  c  oil-of- vitriol  to  the  liter  and  a  solution 
of  carbonate  of  soda  and  he  found,  when  COj  was  expelled  by  boiling, 
that  10  c  c.  8O3  =  7-66  and  7-67  c.  c.  of  NaO  00,  ;  when  00^  was 
not  expelled,  10  c.  c.  SO3  =  7-66  and  7*7.  These  results  are  as  good  as 
identical.  In  standarding  the  much  weaker  acid  used  for  the  nitrogen 
determination  above  mentioned,  he  obtained  for  it  a  value  slightly  too 
k>w  when  CO2  was  not  removed.  0'53  grm.  NaO  C02  required  in  this 
case  but  63'05  c  c.  8O3  instead  of  53*155  as  in  the  other  instances. 
This  is  a  very  slight  difference  and  not  appreciable  perhaps  with  ordinary 
burettes,  but  it  is  a  constant  and  perceptible  difference.  What  is  of  more 
importance  is  the  uncertainty  as  to  the  point  of  neutralization. 
,  This  indifference  towards  carbonic  acid  is  a  great  advantage  in  nice 
analyses,  in  that  the  time  consumed  for  effecting  neutralization  is  without 
influence  on  the  result  When  litmus  is  used  and  the  point  of  neutraliza- 
tion is  reached,  a  short  exposure  to  the  air  suffices  to  redden  the  liquid 
again.  If  the  operator  is  obliged  to  proceed  slowly,  he  will  require  some- 
what more  alkali  than  when  he  operates  rapidly ;  a  portion  of  it  being 
Deutralized  by  atmospheric  carbonic  acid.  With  cochineal,  the  result  is 
independent  of  the  small  amount  of  carbonic  acid  that  can  come  from 
the  air.  The  permanence  of  the  color  also  allows  several  titritions  to  be 
compared  directly  together. 

A  third  advantage  of  cochineal  is,  that  its  solution,  prepared  as  above 
described,  may  be  preserved  indefinitely  in  closed  vessels,  without  decolor- 
ization  or  alteration.  8.  w.  j. 

3.  On  the  solubility  of  Sulphate  of  Lime  in  chlorhydric  acid, — In  this 
Laboratory  it  has  long  been  the  custom  to  bring  into  solution  for  analyt- 
ical purposes  gypsum,  so-called  super- phosphate  of  lime  and  other  sub- 
stances containing  much  sulphate  of  lime,  by  treatment  with  hot  dilute 
chlorhydric  acid.  The  action  is  rapid,  and  the  analysis  may  be  carried 
on  with  more  convenience  than  when  decomposition  is  effected  by  car- 
bonate of  soda.  The  sulphate  of  lime  is  not  taken  up  by  very  concen- 
trated chlorhydric  acid  to  nearly  the  same  extent  as  when  the  acid  is 
dilute,  and  therefore  a  saturated  solution  of  the  salt  in  the  latter  is  co- 
piously precipitated  by  the  addition  of  fuming  chlorhydric  acid  as  well 
as  by  that  of  water.  s.  w.  j. 

S.   TSCHXICAL  CHEMISrnT. 

4.  Webster* s  process  for  producing  Oxygen  Qas, — J.  Webster  of  Bir- 
mingham (England),  has  taken  out  a  patent  for  obtaining  oxygen  (and 
certain  other  products,)  from  nitrate  of  soda  and  oxyd  of  zinc^  ov  ^x- 
oxyd  of  iron,  subjected  to  a  low  red  heat  in  cVofi^  t^Xj(>t\a.   TVi^  \g^s^^>^ 
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products  obtained  are  oxygen  contaminated  with  variable  qnantitia  rf 
nitrogen,  and  nitrous  acid  vapor,  the  latter  of  which  is  coDdemedliy 
parsing  through  water,  while  the  residue  in  the  retort  consists  of  catfdi 
soda  and  oxyd  of  zinc.  Water  completely  separates  these  two,  1esfii| 
thezinc-oxyd  fit  for  a  second  operation.  The  soda  solution  serres  fortM 
manufacture  of  soap,  while  tlie  mixed  gases  the  process  yields  answer  fa 
the  oxyhydrogen  blowpipe  and  for  various  metallurgical  purposes— « 
for  increabiiig  the  brilliancy  of  coal  gas,  Ac  Messrs.  Fepper  and  Csnp 
bell  have  carefully  examined  and  reported  on  Webeter^s  process.'  Bf 
the  analysis  of  the  former,  the  mixed  gases  consist  of  69  vols,  per  cat 
of  oxygen  and  41  vols,  per  cent  of  nitrogen — while  by  Campbell  s  aaal^ 
sis  the  nitrogen  was  from  26*50  to  82*80  per  cent  of  Uie  whole.  Thi 
process  is  conducted  thus: — 10  pounds  of  nitrate  of  soda  (commerdd) 
and  20  pounds  of  oxyd  of  zinc  both  previously  dried,  and  warm,  m 
roughly  mixed  and  thrown  into  a  red  hot  iron  retort  The  product,  as  lOOt 
as  it  will  rekindle  a  taper,  is  conducted  through  a  purifier — consisting  cf 
a  30  gallon  stonc-wnre  jar  containing  five  pounds  of  water  and  «igfai 
movenhio  colander-like  shelves,  upon  which  are  strown  48  pounds  of  r» 
idue,  the  product  of  previous  operations,  and  consisting  of  zinoH>xjd, 
caustic  soda  and  nitrate  or  nitrite  of  soda — this  caput  tnortum  staff  ii 
moistened  with  five  pounds  of  water  and  carefully  strewn  on  tlie  sheiva 

iin  the  manner  of  the  hydrate  of  lime,  in  the  common,  dry-lime  puriltr 
or  coal  gas).  The  purifier  thus  furnished  is  closed  by  a  lid  of  stoM- 
ware  dropping  into  a  ^  water  joint' — and  is  also  connected  witli  aespa* 
cious  sheet  iron  gasholder.  The  product  of  gas  from  this  charge  wai 
33*60  to  32*968  cubic  feet  and  the  loss  of  weight  in  tbo  process  5*5 
pounds  in  the  charge;  the  time  occupied  for  the  tirst  charge  was  2^  5", 
m  second,  2^  25"*,  the  second  charge  being  added  without  cooling  the 
retort — the  caput  mortum  by  the  structure  of  the  retort  being  remored 
while  it  is  hot,  as  in  a  conti nous  operation.  CHmpbell  found  thejidd 
from  20  pounds  of  oxyd  of  zinc  and  30  pounds  of  nitrate  of  soda,  in  two 
operations,  to  bo  157*85  and  150*03  cubic  feet,  and  the  time  in  workins 
each  charge  of  50  pounds,  9^  hours.  Campbell  finds  the  proportion  of 
nitrogen  is  diminished  by  using  a  moderate  temperature  and  an  increasfl 
of  water  in  the  purifier.  This  water  becomes  very  acid  from  the  N0| 
and  NO^  absorbed,  these  products  resulting  of  course  from  the  reactioB 
of  the  materials. 

The  cost  of  oxygen  by  this  process  is  less  than   from  any  other  y«t 
proposed  as  will  appear  from  the  following  comparison,  based  on  De* 

ville's  and  Debrav's  well  known  statements.' 

* 

1  cubic  meter  (=  35*317  cubic  feel),  frs,  s. 
'*  from  chlorate  potassa,  10  =8 
**        Ox.  manijanese.  4*87  =  4 

HO,  SOj^  by  heat,  I'     =0 

Wcbstei\s  NaONOj+ZnO, 
"         **        Do.  rejecting  all  products,  1 

It  is  plain   from   this  statement  that,  without  considering  its  purilr» 
Webster's  process  is  cheaper  than  any  other :  but  Deville's  method  gi^** 

*  Cliem.  New9,  vi,  pp.  218,  268,    Seo  also  same  Joumal,  ri,  287  and  S&9,  rii,  U, 
for  additional  information. 
»  ThiB  Journal,  [2],  xxau,  ilSO,  ^,n .  aad  Auiu  da  Chim^M  Phy.,  [S],  la,  97. 
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Technical  Chemistry.  S8« 

>  gas.  It  13  remarked  however  by  Mr.  Crookes'  that  the  mixed  gai 
ebster's  process  is  as  pure  as  can  be  used  in  the  arts  unless  in  the 
turgj  of  the  platinum  metals.  8. 

On  the  industrial  applications  of  Cryolite, — ^This  interesting  rain* 
rbich  a  few  years  since  was  only  looked  upon  as  a  mineralogical 

has  now  b^me  an  important  article  in  commerce.  Aside  from 
i  as  a  source  of  aluminum  as  suggested  by  Percy  and  U.  Rose, 
xn  from  recent  articles  in  Dingler*s  Polytechnisehes  Journal^  that  it 
'  extensively  employed  in  chemical  works  at  Copenhagen  and  Har- 
or  the  production  of  caustic  soda  and  salts  of  alumina. 
'homsbn  (Ding.  Jour.,  clxvi,  443)  claims  to  have  discovered  in  1850 
'yolite  could  be  decomposed  by  lime  and  lime  saltSi  and  after  perfect- 
s  process  he 'commenced  the  manufacture  of  soda  in  1857,  and  in 
srected  large  works  at  Copenhagen  which  now  use  40,000  cwt  of 
A  annually.  The  exploration  of  the  cryolite  deposit  in  Greenland 
»come  so  extended  that  another  large  manufactory  has  been  erecteld 
rburg,  and  others  are  being  put  up  at  Prague,  Selicie  and  Mannheim, 
stimated  that  these  manufactories  will  consume  from  120,000  to 
)0  cwt.  (6000  to  7500  tons)  of  cryolite  annually. 
i  following  method  is  used  for  converting  the  cryolite  into  soda  ash 
umina  salts:  the  cryolite  is  first  ground  to  a  fine  powder  and  then 

with  chalk  or  ground  limestone,  in  the  proportion  of  100  parts  of 
a  (dN'aFl^-Al^Flg)  to  127  parts  of  carbonate  of  lime,  equal  to 
[uivalent  of  cryolite  to  six  equivalents  carbonate  of  lime.     This 

heated  yields  six  equivalents  of  fiuorid  of  calcium,  aluroinate  of 
NaO+AlgOg,  and  free  carbonic  acid.  An  excess  of  chalk  in  the 
re  is  found  to  be  advantageous,  as  it  renders  the  charge  less  fusible, 
peration  is  conducted  in  a  reverberatory  furnace  similar  to  those 
y  employed  in  alkali  works.  The  compound  of  alumina  and  soda 
olved  in  hot  water  and  subsequently  decomposed  by  carbonic  acid, 
.  last  is  obtained  from  the  furnace  in  which  the  cryolite  is  decom- 
.  The  carbonate  of  soda  solution  is  separated  from  the  precipitated 
na  and  either  crystallized,  or  evaporated  to  dryness  and  calcined  ; 
rds  a  remarkably  pure  soda  ash,  being,  of  course,  free  from  chloride 
:>Dtaining  only  traces  of  sulphites  and  sulphates,  these  la^t  due  to 
aall  amount  of  sulphur  contained  in  the  coke.  The  greater  portion 
8  soda  solution  is  however  converted  into  caustic  soda  by  means  of 

the  commercial  article  of  caustic  soda  made  at  Harburg  contains 

75  per  cent  of  soda.  The  precipitated  alumina,  produced  by  the 
iposition  with  carbonic  acid,  is  washed  with  water  and  subsequently 
if«d  in  sulphuric  acid,  yielding  a  sulphate  of  alumina  entirely  free 
ron.  (Schwarz,  Dinffler^s  Journal,  clxvi,  p.  283.)  Cryolite  is  deliv- 
it  Harburg  at  two  and  a  half  Prussian  thalers  (about  $2)  a  cwt 
ention  is  made  of  the  economic  application  of  the  large  amount  of 
lorid  of  calcium  produced  in  the  above  operation — aside  from  its 
r  making  fluohydric  acid,  it  unquestionably  can  be  advantageously 
d  as  a  fiux  in  many  metallurgical  operations.  o.  j.  b. 

»  Chem.  News,  vi,  221. 
JouB.  Soi.— Sacoim  Ssbixs,  Vol.  XXXV,  No.  101— March,  1868. 
37 


i 


S86  Sdent^  Intelligence. 

4.  Pbotooeafbt. — 

6.  The  action  of  light  upon  a  iemitive  plate. — At  a  recent  B&em  d 
the  Photograpliic  Society  of  Marseilles,  one  of  the  meinbeTs  stated  hbhir' 
ing  failed  to  obtain  a  good  development  in  some  tannin  plates  which  M 
beeh  kept  some  twenty  days  after  exposure  in  the  eamerii,  although  wneol 
the  same  lot  of  plates  had  developed  good  results,  when  tha  developncil 
took  place  within  twenty-four  hours  of  the  exposure. — Mr.  Vidal  eipiaim 
this  phenomenon  by  a  new  theory  of  tlie  action  of  the  actinic  rajs  apoi 
a  sensitized  plate.     He  supposes  that  under  the  action  of  light  s  certn 
molecular  change,  of  a  transitory  naturoTtakes  place,  hat  that,  in  socofd- 
ance  with  a  general  physical  law,  there  is  a   tendency  to  return  to  tb 
anterior  molecular  condition,  and  that  in  the    procesa  of  time  a  phUea* 
posed  in  the  camera  would,  by  returning  to  its  original   molecnlar  coidh 
tion,  lose  all  trace  of  its  exposure,  and  be  ready  to   receive  an  eotnejf 
new  impression,  the  same  as  a  plate  which    had   not  been  expoNrf 
at  all.     Mr.  Vidal  concludes  that  the  physical  theory  of  the  abmrpfimi 
the  actinic  fluid  by  certain  substances,  such  as   the   iodid  of  6iJver,iitbi  | 
one  which  best  explains  photogp'aphic  reactions.  ! 

We  have  only  to  say,  briefly,  in  regard  to  this  theory,  that  we  hare  m  | 
iaith  in  it  whatever;  it  is  contrary  to  our  photo^^phic  experience;  wUdi 
confirms  the  theory  that  the  action  of  light  upon  the  aensifized  plate iit 
chemical  and  not  a  physical  action.  The  loss  of  sensitireneea,  or  iIn  \ 
lack  of  ability  to  develope  well  after  keeping — can  be  readily  and  iidift'  j 
factorily  explained  by  referring  it  to  causes  familiar  to  all  practical  pbolO'  ; 
graphers.  i. 

II.    METALLURGY.. 

1.  On  Aluminum  Brome, — Lieut-Colonel  Stranos  has  comronnicated 
to  the  lioyal  Astronomical  Society  some  interestin|f  oliservations  od  tU 
use  of  RJuminum-bronze  m  a  material  for  the  construction  of  astroooou- 
cal  and  other  philosophiciil  instruments.  Col.  Strange  remarks  that, 
"  the  qualilies  of  most  importance  in  instrument  making  are,  (1)  teDsil^ 
strength ;  (2)  resistance  to  compression ;  (3)  malleability ;  (4)  tmnsrerse 
strength  or  rigidity;  (5)  expansive  ratio;  (6)  founding  qualities;  (7) 
behavior  under  files,  cutting  tools,  ^c;  (8)  resistance  to  atmospheric  in- 
fluences; (9)  fitness  to  receive  graduation;  (10)  elasticity;  (Il)fitoeai 
for  being  made  into  tubes;  (12)  specific  gravity." 

Tensile  strength. — The  mean  of  experiments  made  by  Mr.  Andersoa 
at  the  Royal  Gun  Factory,  Woolwich,  shows  that  the  average  breaking 
tensile  strength  of  aluminum  bronze  is  73,185  lbs.  per  square  inch,  while 
that  of  gun-metal  is  35,040  lbs.,  the  ratio  being  rather  more  than  two  to 
one  in  favor  of  the  aluminum-bronze. 

Resistance  to  compression. — Experiments  made  by  Mr.  Anderson  show 
that  no  efl^ect  was  perceptible  unlil  9  tons  2  cwt.  per  square  inch  was  ap* 
plie<l,  when  the  specimen  gave  '006  of  an  inch ;  on  removing  the  weight 
an  elastioily  of  '001  was  observed,  giving  the  first  permanent  compreaioB 
as  '005  of  an  inch.  The  ultimate  amount  of  compression  applied  iras 
50  tons  2  cwt.  1  qr.  4  lbs.  (132,410  lbs.),  under  which  the  specimen  be- 
came too  much  distorted  to  permit  of  more  weight  being  applied  viih 
any  true  result. 
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MaUeabiliiy, — Mr.  Anderson  states  that,  "  tte  qnalities  of  this  metal 
for  forging-purposes  vould  appear  to  be  excellent;  witli  the  exception  of 
the  part  heated  to  a  red- heat  in  the  sliade,  all  show  that  it  is  a  good 
workable  material  under  the  hammer  almost  up  to  the  melting  point" 
Col.  Strange  adds,  that  there  were  specimens  exhibited  in  the  Industrial 
Exhibition  at  London  which  showed  that  the  alloy  could  be  drawn  out 
under  the  hammer  almost  to  a  needle  point. 

Tramverne  $(rength,  etc, — Messrs.  Simms  found  by  experiment  that 
aluminum-bronze  was  8  times  more  rigid  than  gun-metal,  and  upwards 
of  44  times  more  rigid  than  brass ;  and,  in  regard  to  its  expansive  ratio^ 
they  found  this  alloy  less  affected  by  change  of  temperature  than  either 
gun-metal  or  brass — a  little  less  than  gun-metal  and  much  less  than 
brass.  Iti  founding  qualities  are  such  that  it  produces  admirable  cast- 
ings of  any  size.  It  does  not  clog  the  file,  and  in  the  lathe  and  planing^ 
machine  the  tool  removes  long  elastic  shavings,  leaving  a  bright,  smooth 
surface.  It  can  be  worked  with  much  less  difficulty  than  steel,  and,  not- 
withstanding its  greater  cost,  tlie  Messr<).  Siinms  think  that  screws  made 
of  it  would  in  the  end  prove  less  expensii'e  than  steel.  It  tarnishes  less 
readily  than  any  metal  usually  employed  for  astronomical  instruments. 
It  is  remarkably  well  fitted  to  receive  graduation,  as  it  takes  a  fine  division 
which  is  pure  and  equable,  surpassing  any  other  cast  metal  in  this  respect 
Col.  Strange  remarks  tlat  in  its  elasticity  it  is  said  to  surpass  even  steel, 
and  it  would  therefore  appear  to  be  the  most  proper  material  for  the  sus- 
pension springy  of  clock  pendulums.  Regarding  its  fitness  for  being  mads 
into  tubes,  it  can  be  soldered  with  cither  bra$s  or  silver  solder ;  it  can  be 
rolled  iii^  sheet  metal,  and  it  can  bo  hammered  and  drawn.  Oun-raetal 
does  not  admit  of  being  rolled,  so  that  hitherto  the  tubular  portions  of 
telescopes  and  other  instruments  have  been  made  almost  exclusively  of 
yellow  brass,  an  alloy  very  deficient  in  rigidity.  The  specific  gravity  of 
the  alloy  containing  00  copper  and  10  aluminum  is,  according  to  Messrs. 
Bell,  7*689,  very  nearly  that  of  w rough t-iron. 

Col.  Strange  adds,  *'  it  appears,  from  these  experiments  and  from  the 
concurrent  testimony  of  those  who  have  given  it  a  fair  trial,  that  the 
10  per  cent  aluminum-bronze  is  far  superior,  not  in  one  or  some,  but 
in  every  respect,  to  any  metal  hitherto  used  for  the  construction  of  phi- 
losophical apparatus,  and  that  for  such  purposes  it  may  be  employed  in 
the  dimensions  that  would  be  proper  in  the  case  of  cast  steel.  All  parts 
which  would  otherwise  be  made  of  steel  may  with  perfect  safety,  and 
even  wiih  advantage,  be  made  of  the  new  alloy,  particularly  such  parts 
at  bolts,  and  fixing,  tangent,  and  micrometer  screws.  Its  hardness  and 
comparative  inoxydizability  point  it  out  as  peculiarly  adapted  for  pivots, 
axes,  and  bearings.  If  employed  for  receiving  the  graduation  of  circle?, 
the  necessity  for  inlaying  another  metal  will  be  obviated,  by  which  two 
advantages  will  be  gained:  the  hammering  which  forms  part  of  the 
operation  of  inlaying,  and  which,  more  or  IcSs  nuwt  cause-  unequal  den- 
sity and  tension  in  the  circle  subjected  to  such  treatment,  uill  be  dispensed 
with ;  and  the  effect  of  inequality  of  expansion,  in  the  circle  and  the  inlaid 
atrip,  will  no  longer  be  a  cause  of  apprehension.  'With  respect  to  the 
due  visibility  of  divisions  cut  on  this  metal,  opinions  will  perhaps  differ 
I  can  only  say  that  I  should  be  well  content  to  o\>&QtN(&  nnVOcl  \Xi^\siT^ 
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TbiB  alloy  hat  been  aelected  by  CoL  Straoffe  aa  the  moat  mn/pAk 
metal  for  the  ooDatraction  of  the  laige  theoddita  lor  die  nae  of  the  Tnt 
onometrical  Survey  of  India.  The  noriaontal  cirde  of  thia  theodolite  a 
three  feet  in  diameter,  and  the  effect  of  uaing  thia  alioj  will  be  to  htf 
the  weight  of  the  instrument  within  reaaonable  limita,  notwithataadiii 
its  posaeaiion  of  meana  and  applianoea  not  hitherto  bestowed  on  sadi  ii- 
Btruments.  In  the  manufaoture  of  the  alloy,  CoL  Strange  aaya  thatei- 
tremely  pure  oopper  must  be  used ;  electrotype  copper  ia  beati  and  Un 
Superior  copper  stands  next,  giiring  an  alloy  of  excellent  aoality.  Thi 
ordinary  coppers  of  commeroe  generally  &il,  owing,  it  is  aaia,  to  the  piei* 
ence  of  iron,  whicfi  appears  to  be  specially  prejudicial.  Further,  the  alkf 
must  be  melted  two  or  three  times,  aa  that  obtained  frcm  the  first  nMitiag 
is  excessively  brittle.  '^Each  successive  melting,  up  to  a  certain  point 
determined  by  the  working,  and  particularly  the  fofginff  propertica  of  tin 
metal,  improves  its  tenacity  and  strength.  It  is  probM>le  that  after  sev- 
eral meltings  there  will  remain  in  combination  with  the  copper  a  some- 
what smaller  proportion  of  aluminum  than  10  per  cent.  The  present 
price  of  English-made  10  per  cent  aluminum-bronxe  ia  6  ahillings  •  penee 
per  lb.  This  is  four  or  five  times  that  of  gun-metal,  but  a  much  smsller 
quantity  of  the  new  alloy  than  of  gun-metal  will  give  the  aame  strength; 
and  when  it  is  considered  how  small  a  ratio  the  cost  of  material  bean  to 
the  coat  of  workmanship  in  refined  apparatus,  it  will  be  ttmud  that  etea 
at  the  present  price  of  the  new  alloy  its  cost  is  not  prohibitory,  wlulit  the 
advantages  attending  its  use  promise  to  outweigh  tJie  increaa^  expendi- 
ture."— L,  E.  and  D,  Phii  Map,,  [2],  xxiv,  p.  608. 

C.  TissiER,  Director  of  the  Aluminum  Works  at  Rouen,  shows  that  one 
per  cent  of  aluminum  in  copper  makes  the  latter  more  fusible,  givine  it 
the  property  of  filling  the  mould  in  casting,  at  the  same  time  preventiog 
it  from  rising  in  the  mould.  The  action  of  chemical  agents  upon  it  is 
also  weakened,  and  the  copper  gains  in  hardness  and  tenacity  withoat 
losing  its  malleability,  thus  producing  an  alloy  which  has  the  malleability 
of  brass,  with  the  hardness  of  bronze. 

In  transverse  strength,  this  alloy  was  found  to  be  more  than  twice  si 
rigid  as  either  brass  or  copper.  Tissier  also  finds  that  one  part  of  sln- 
miuum,  added  to  bronze  consisting  of  96  copper  and  4  tin,  gives  an  alloy 
of  a  fine  color,  of  remarkable  homogeneity,  of  great  hardness  and  malle- 
ability. During  casting,  this  alloy  does  not  oxydize  at  all,  and  it  is  there- 
fore free  from  the  oxyd  coating  with  which  ordinary  bronze  castings  are 
covered.  The  transverse  strength  of  the  castings  of  thia  alloy  Tissier 
finds  to  be  two  and  a  half  times  that  of  the  original  bronze,  and  that  of 
the  hammered  alloy  is  four  times  as  great  as  that  of  bronze.  Ordiosiy 
cannon-bronze,  80  parts  copper  and  11  tin,  has  the  same  traosvene 
strength  as  castings  of  the  new  alloy.  In  reference  to  the  hardncsSi  te- 
nacity and  malleability,  it  is  equal  iu  these  respects  to  aluminum-brooie^ 
made  of  90  parts  copper  and  10  parts  aluminum,  and,  aa  it  ia  connden- 
bly  cheaper,  it  can  with  advantage  be  substituted  for  this  more  expeaa're 
alloy. — Polytechnisches  Journal,  clxvi,  p.  430.  o.  J.  a. 

2.  Mineral  and  Metal  products  of  Great  Britain  and  Ireland, — Tbe 
following  statistics  are  extracted  from  a  paper  on  the  Mines,  Minerals  and 
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Minen  of  the  United  Kingdom,  read  before  the  London  Society  of 
Arts  by  Mr.  Robert  Hunt,  Keeper  of  the  Mining  Records. 


Prodv 

xt/or  1861. 

Minerals. 

Quaiititv. 

Value. 

'lln,                               tons. 
Copper,                         ** 
Lead,                            " 
Silver,                          " 
Zinc,                             « 
Pyrites,                        " 
Arsenic,                       '* 
Nickel,                       cwt, 
Wolfram,                   tons. 
Antimony,                    '* 
Manganese,                  '* 
Gossan,  ochre,  &c^      ** 
Iron  ore,                      •• 
Coals  (sold  and  used),  ^ 
Other  minerals,            ^ 

11,640 

231,487 

90,696 

29 

15,770 

126,186 

1,460 

16 

8 

16 

926 

8,016 

7,216,618 

88,686,214 

2,222,602 

£     726,660 

1,427,216 

1,136,249 

1,471 

31,113 

79,716 

10,876 

24 

29 

46 

2,926 

8,016 

2,802,871 

20,908,803 

880,114 

ToUl  value  of  Minerals  produced  in  1861,  £27,609,626 

JlfetaU  produced  from  Brituh  MineraU, 


Gold, 

Silver, 

Tin, 

Copper, 

Lead, 

Zinc, 

Iron,  Pig, 


oz., 
tons, 

tt 
u 
ii 


Quantity. 


2,784 

669,630 

7,460 

16,331 

66,643 

4,416 

8,712,390 


Value. 


£      10,816 

144,161 

910,762 

1,672,480 

1,446,266 

79,101 

9,280,976 


Total  value, 

Estimated  value  of  other  metals, 

Coals, 

Total  value  of  metals  and  coals, 


£13,448,660 

260,600 

20,908,808 

84,602,863 


Tliere  were  worked,  in  1861,  3062  collieries,  167  copper  mines,  148 
tin  mines,  890  lead  mines  and  29  zinc  mines — number  of  iron  mines 
Bot  giren.  The  whole  employed  an  aggregate  of  836,000  persons  actu- 
ally engaged  in  mining  operations,  exclusive  of  quarries  of  all  kinds. 
^^aurnal  of  the  Society  of  ArtSj  xi,  94.  o.  j.  b. 

3.  I%e  Mining  and  Smelting  Magazine^  a  monthly  review  of  Practical 
Mining^  Quarrying  and  Metallurgy^  and  record  of  the  Mining  and  Metal 
Markets;  edited  by  Hbnry  Curwen  Salmon,  F.G.S.,  F.C.S.  Vol.  I 
and  IL  London,  1862.^ — ^Besides  the  objects  mentioned  in  the  title, 
this  monthly  contains  original  articles  of  great  value  on  mining  and 

'  Poblisbed  mootblj,  at  one  shiUlng  sterling  per  number.  Agents,  Baillidre 
Brotlien^  440  Broadway,  New  York. 
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n«Ul1aijpcnl  HiilijecU.  Among  tl»  conlribulora  aro  Warringlon  W. 
Bmytii,  BolK-rt  Utinl,  H.  W.  Bristow.  Jfltnei  Nupier,  J.  A.  Pliilli|wi,  Pi* 
&Mor  ADMcd,  Atid  oltiers  wlio  sro  well  known  to  Wh  tcienliBc  Mnd  pnv 
ticfti  men.  It  hIm  coiiUiini  translHtionft  of  TitluHble  inpmoir»  Trom  ibi 
AnnaU*  d<a  Aflnri  and  otiier  Ibrcigti  joutnak  It  is  veil  Ulii»niW  »ith 
mnM  and  plmis  of  niinex,  furnacM.  etc  We  trust  lliat  tliis  mngUH 
wilt  meet  uith  tha  Kuecess  it  deserve  as  it  fills  a  want  tb at  Iiasloif 
been  felt  by  miners  and  nieUllurgisla. 

nr.  PHYSIOLOGICAL  AND  AGBICDLTl'BAL  CHEMISTRY. 
'  1.  On  tht  Chemiitrif  of  Gtrminat'ion. — Mr.  Mai  Sciicu  has  jiubli^bed 
(JoMr./Sr  Pralcl.  CAfin.,  Uxxvii.  p.  129)  nn  exleiid«d  invesligHlion  onlhii 
aubject.  He  directs  attention  to  llio  iii9>uffii'ieii(;y  of  elcmeotary  aaalju^ 
uemplojedbj  earlier  experimvntvrs.  for  determining  llieuIiemicalchNngH 
Uiat  occur  in  germination,  and  siibititules  for  it  BnnHen's  gnsoinetrie 
Rietboda.  Vurious  seedii,  vit:  those  of  Lrpidium  uttivwn,  Lupinut  t!- 
bu4,  Vieia  fuba,  and  Iberii  amara,  were  mado  to  germinate  in  pure  vsin 
eoDtaioed  in  sealed  glass  flasks.  The  cliemiuni  cliangvs  lliat  louk  pliM 
nere  studied  by  analyzing  tliu  air  of  tho  flitsbi  afiur  n  Mijrable  intcml. 
Scliulx  arrives  iit  the  following  results,  wliicb  he  deems  fully  cstnUirlitil 
in  regard  to  wlmt  he  terms  timjirtt  ttape  of  germination,  or  that  p«riud 
in  wEivfa  no  cell-mnltiplicHlion  is  observable,  but  during  nhitdi  ibem- 
bryo  merely  bursts  the  integuments  and  extends  itself  with  the  radicle  Id 
%  downward  direction. 

1.  The  first  stnge  of  germination  is  set  up  or  mada  possible  by  tin 
decomposition  of  alUuniinuid  substances.  2.  Tlii^  doconiposiiion  is  pio- 
duced  by  the  absorpLion  of  water  and  oxygen.  8.  In  iis  progress,  lain- 
gtn  and  carbonic  acid  nod  aflerward  hydrogen  are  set  free.  By  lertnl 
experiments  made  with  crui^hed  scctln,  Schulz  found  tlmf,  in  Uecaj  or 
putrefaction,  nitrogen  and  carbonic  acid  were  evoked,  tbougli  lessmpiiilf 
than  in  germination;  but  thai /ne  Ayi/rajfen  (fit/  not  appear.'  Sthiili 
bence  concludes  that  the  evolution  of  hydrogen,  in  his  cxpuriincnis,  tmlf 
belonged  to  the  germinative  process,  and  was  not  a  result  of  nceoinpsnj- 
iog  decay.  From  the  circumslnnce  that  seeds  will  not  devdope  in  snM 
vessels  of  auitnblu  dimensions,  bejond,  or  but  little  beyond,  the  first  stagr, 
owing  to  the  nccumulation  of  carbonic  acid,  Schnlz  xi&n  not  able  to  id- 
vettigale  fully  what  happens  in  the  Inter  periods  of  germiualion.  In  ik 
few  trials  that  partially  succeeded,  he  obtained  the  same  results  ns  irin 
manifestei)  in  the  first  stnge,  though  the  liberation  of  free  liydrogeo  ip- 
pearcd  to  be  less  copious,  relatively  to  that  of  the  nitrogen  and  carboua 
add.  B.  w. ). 

'  Dr,  Pngh,  PrcBldpnt  of  tlie  Ag.  College  of  Penn .  oblnined  a  largt  amamd  <f 
fm  hydrogen  and  but  tracti  of  nilrogm  frum  dtcumpuriiij;  vegctnble  matlK) 
(wliest,  barlev.  beniii  nad  turnipn)  when  (liey  wers  plucuil  in  naler  over  nieinirri 
alsuH^Aerie  air  btitij  ret»ornt  ay  romniuiiienliiit;  tlio  rwrul  containing  ttirm  'iu 
tlieTorricelliau  viinium.  {Lavxi.  Oilbrrt  and  Pngh  on  Ihi Sourm  of  Ihf  Silnfii 
ef  Vegetation.    Phil.  Tran:  part  IT.  ISai  | 

It  would  111  — -  '       -  ■■■ '■ "■  '-■ '  "--  --  "  -  -■  -  --'  — 


nydrogen 


or  decny,  liydrogen  i*  evolved  onl;  in  (he  st>Mncr,  nod  ailrogm  only  io 
ence  of  nn  ciceu  of  free  oij^n,  whereas  in  (lie  riEal  process  of  gmninsi 


genninslioa, 


;eD  and  citrog^n  ara  both  eliminaCed  in  prenoea  of  osygeo.    Fiwtber,  is 
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2.  On  the  reduction  of  kinie  acid  to  benzoic  addy  and  its  conversion 
'o  hippuric  acid  in  the  animal  organism. — According  to  Lautxmann 
Inn.  (Jh.  u,  PhamLy  cxxv,  p.  9),  wheD  kinic  acid  is  heated  with  a  saturated 
iieous  solution  of  iodhjdric  acid  in  a  sealed  tube  for  two  to  three  hours, 
1 1 5  to  )  20°  C,  benzoic  acid  and  iodine  are  obtained.  The  same  conver- 
>n  is  effocled  by  bringing  into  a  retort  two  eouivMlents  of  iodine  with 
e  equivalent  of  phosphorus,  and,  after  the  two  liave  united  and  the  pro- 
ct  id  cold,  adding  to  four  equivalents  of  the  crude  iodid  of  phosphorus 
e  equivalent  of  kinic  acid  dissolved  in  water  to  a  syrupy  solution.  On 
irroing  gently,  a  vigorous  reaction  sets  in,  iodhydric  acid  escapes  and 
Iter  distils  over.  When  the  iodid  of  phosphorus  has  mostly  disap- 
ared,  the  contents  of  the  retort  on  cooling  solidify  to  a  fat-like  crystal- 
te  inasa,  from  which  ether  extracts  impure  benzoic  acid.  The  retort 
ck  is  also  lined  with  crystals  of  this  acid  toward  the  close  of  the 
>ce88^ 

Kinic  acid.  Bensoic  acid. 

CiiHiaOja  =  C^^HeO^  +  6nO  + 20 
The  reaction  may  proceed  according  to  either  of  the  following  equations. 

1.  C, 4H,20,2  +  SHI  =  Cj^HeO^  +  8H0  +  81 

2.  C.^H.aO.a  +  Sl     =C,,HeO^+6HI  +21 

Since  kinic  acid  is  thus  converted  so  easily  into  benzoic  acid,  it  occurred 
Lautemann  to  examine  whether  it  would  undergo  the  same  change 
the  animal  organism,  and  appear  in  the  urine  as  hippuric  acid.  Be 
jnd  this  to  be  actually  the  case,  in  trials  upon  himself  and  two  other 
rsons,  8  grms.  of  kinate  of  lime  yielding  in  two  experiments  2-2  and 
J  grms.  of  hippuric  acid,  respectively.    Kinic  acid  having  been  proved 

Zwenger  and  Sievert  to  exist  in  considerable  quantity  in  the  whortle- 
rry  plant,  it  becomes  probable  that  it  may  also  occur  in  various  grasses, 
d  that  it  is  the  origin  of  the  hippuric  acid  which  is  found  in  the  urine 

pastured  animals.  s.  w,  j. 

3.  On  the  composition  of  the  urine  of  oxen  as  related  to  titeir  fodder, — 
EifKEBEKG,  Stohmann  and  Rautenbrrq,  (Ann,  Ch,  u,  Pharm,^  cxxiv,  p. 
K),)  at  the  conclusion  of  an  important  paper  chiefly  occupied  with  an  ao- 
unt  of  the  method  they  employ  for  the  determination  of  hippuric  acid, 
ea  and  chlorid  of  sodium  in  urine,  give  the  following  r^^um^  of  resnlts 
tained  with  the  urine  of  three  oxen  during  seven  months  of  1860-61. 

1.  The  urine  had  the  maximum  content  of  hippuric  acid — 2*1  to  2*7 
r  cent — when  the  cattle  fed  chiefly  on  oat  and  wheat  straw  with  a 
tail  addition  of  crushed  beans.  When  leguminous  forage  (clover  hay 
id  bean  straw)  was  exclusively  supplied,  the  hippuric  acid  fell  to  0*4  per 
Dt  and  less.  With  meadow  hay  the  percentage  was  intermediate,  viz : 
2  to  1*4  per  cent 

2.  The  addition  of  considerable  quantities  of  easily  digestible  food, 
p,  bean-meal,  starch,  sugar  and  oil,  to  the  proper  fodder,  had  the  effect 

diminish  the  amount  of  hippuric  acid,  and  increase  that  of  urea. 

tal  procesB  of  "  vegetable  respiration"  if  not  free  hydrogen  yet  earburetted  hydro- 
D  and  carbonic  ozyd,  but  no  free  nitrogen,  are  given  off  in  conjunction  with  oxy- 
n,  Bouaeingnult  (tkit  Journal,  xxzv,  p.  122);  while,  as  Pettenkofcr  and  Voit 
re  ebown,  {Ann,  Chem,  u,  Pharm.,  ii,  Sup.  vol  66),  both  earburetted  hydrogen 
d  free  hydrogen  are  found  in  the  products  of  animal  respiration.  s.  w.  j. 
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8.  The  quantitj  of  bicarbonates  in  the  urioe  depends  upon  the  amont 
of  carbonates  or  salts  of  vegetable  acids  present  in  the  food.  The  mh 
era!  materials  used  as  rations  in  these  experiments  gkvt^  bj  tuoMraiiPi 
tji  the  mujffle,  ashes  having  the  following  quantitiea  of  earboaic  add  li 
100  of  dry  substance. 

Clover-hay,          -        -        -  -    3*4  pts.  C50, 

Bean-straw,     -        .        -        -  i»6  **         •* 

Meadowhay,       -        -        -  -     1-1  **         " 

Oat  straw,       ...        -  0-2  "         ** 

Wheat-straw,       -        -        -  -     0-0  «         « 

Crushed  beans,        ...  0-0  "         «* 

In  the  urine,  the  greatest  amount  of  carbonic  acid — 1*6  to  1'8  percent— 
was  observed  after  feeding  with  clover-hay.  In  urine  excreted  after  tk 
ingestion  of  wheat-straw  and  crushed  beans,  carbonic  acid  was  totsllj 
wanting.  The  urine  from  cattle  fed  on  wheat-straw  had  an  acid  resctioB 
notwithstanding  it  was  destitute  of  carbonic  acid,  while  in  every  other 
instance  the  reaction  was  alkaline.  By  adding  to  the  day's  ration  of 
straw  75  grros.  acetate  of  potash,  the  carbonic  acid  and  the  alkaline  re- 
action reappeared.  8.  w.  i. 

4.  On  some  points  in  the  composition  cf  Soils. — It  has  been  assoaied 
by  chemists  that  hydrated  oxyd  of  iron  and  hydrated  alumina  as  wd 
as  hydrated  silica  are  usual  ingredients  of  soils,  though  no  direct  proof 
of  their  presence  has  been  furnished.  Alsxandbr  Mdllbr  (Dm  mi- 
wirihschaftlichen  Versnchs-Stationen^  iv,  p.  227)  has  examined  variooB 
soils  for  these  substances  by  treating  them  with  solution  of  a  neutrsl  or 
ammoniacnl  tartrate  and  with  carbonate  of  soda.  Muller  finds  thst 
seignette  salt  when  boiled  with  hydrated  sesquioxyd  of  iron  dissolves 
the  latter,  forming  a  dark-brown  alkaline  solution.  The  hydrated  sesqni- 
oxyd  does  not  lose  its  solubility  by  air-drying  nor  by  drying  at  212*, 
though,  in  the  latter  case,  it  dissolves  with  more  difficulty.  Hydrated 
alumina  behaves  similarly,  but  appears  to  go  into  solution  with  lesB 
rapidity.  Silicates  of  these  oxyds  are  insoluble  in  the  ammoniacal  sdo- 
tion  of  tartrates  which  easily  take  up  the  hydrates. 

The  only  soils  which  yield  to  this  reagent  noticeable  quantities  of  bj- 
drated  oxyd  of  iron  (and  hydrated  manganeso- manganic  oxyd)  are  thoM 
which  possess  a  perceptible  ocher-ycllow  color.  Red  soils,  and  also  those 
having  a  light  color,  yield  little  iron  to  a  tartrate,  compared  to  that  which 
is  removed  from  them  by  hydrochloric  acid.  The  yellow  soils  thus  con- 
tain hydrated  sesquioxyd,  the  red,  anhydrous  sesquioxyd,  and  the  ligbt- 
colored  soils  appear  to  contain  a  silicate  of  iron. 

Hydrated  alumina  Muller  scarcely  found  at  all.  He  supposes  that 
alumina  exists  in  nearly  all  cases  as  a  silicate. 

By  digesting  the  clayey  soils  of  the  vicinity  of  Stockholm  directly  with 
solution  of  carbonate  of  soda,  or  by  treatment  with  chlorohydric  acid, 
but  very  little  silica  is  taken  up.  On  the  other  hand,  the  residue  thai  re- 
mains after  acting  on  them  with  chlorohydric  acid  yields  much  silica;  in 
some  cases,  even  15  per  cent.  It  hence  appears  that  in  the  soil  the  silica 
exists  for  the  most  part  in  a  state  of  combination. 

Note, — There  can  be  little  doubt  that  the  hydrous  silicates  of  the 
various  bases  occurring  in  the  soil-^-or  its  zeolitic  constituents  as  thef 
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ned,  enact  a  series  of  moat  important  fanetiotta.  The  ra- 
Daubr^  on  Metamorphism,  Ann.  da  IfineSj  [6],  zvi,  also 
Report^  1861,  have  elucidated,  in  the  moat  clear  and  striking 
conditioDs  and  results  of  the  action  of  warm  water  on  the 
ilicates,  and  bare  shown  that  crystallised  zeolites  may  he 
>m  them  by  its  influence.  Way  and  Eichhom  {tkU  Jour,^ 
)  have  made  it  in  the  highest  degree  probable,  that  the 
wer  of  soils  for  the  alkalies  is  due  to  the  action  of  amor- 
ic  compounds ;  and  it  is  hardly  to  be  questioned,  that  the 
.)  results  of  tillage  and  many  of  the  hitherto  inexplicable 
nures,  will  be  found  to  bear  close  relations  to  the  prooestea 
norphism,  in  which  silicates,  water  and  carbonic  acid  play 
rts.  8.  w.  J* 

IV.    MINERALOGY  AND  GEOLOGY. 

/  de  MinSralogie  par  A.  DisCloizkaux,  Maitre  de  conference 
rmale  sup^rieure,  etc.  Tome  premier,  572  pp.,  8vo.  Pariai 
.  Manual  of  Mineralogy  embodies  the  results  of  a  very  large 
riginal  research  by  the  author.  DesCloizeauz  has  for  many 
ngaged  in  studying  the  optical  and  crystalloffraphic  charac- 
ral  species,  and  by  these  means,  especially  the  former,  haa 
light  on  doubtful  species,  distinguished  many  that  have  been 
together,  and  referred  others,  supposed  to  be  distinct,  to 
laces.  Many  of  these  results  have  already  been  mentioned 
rmer  numbers  of  this  Journal,'  and  it  is  hardly  necessary  to 
(tails  in  this  place.  Suffice  it  to  say  that  the  work  is  a  source 
information  on  minerals,  indispensable  to  all  who  ai»  inter- 
ing  an  accurate  knowledge  of  species. 

m  the  Geological  and  Mineralogieal  ipeciment  eolleeUd  by 
Mr.  C.  F.  Hall  in  Frobisher  Bay,* 

York  Lyceum  or  Natural  EbsioET^- 

»nr  committee,  appointed  to  examine  the  colleetion  of  min^ 
»il8  made  by  Mr.  Chas.  F.  Hall  in  his  late  Arctic  Exploring 
begs  leave  to  report,  that  he  found  the  collection  oi  fossils 
iber  of  individual  specimens,  and  limited  in  the  range  of  ita 
possessing  great  interest  to  the  student  of  Arctic  geology, 
mens  are  as  follows : — 

lurea  magna  (Lesueur). 

a  of  lower  surface. 

•iceras  proteiforme  f  (Hall). 

^oeeras  (badly  worn  specimens). 

7lite8  (new  species). 

Tpora     "         " 

fsitet  caienulata  (Fischer), 

piaculites  (new  species). 

ction  was  made  at  the  head  of  Frobisher  Bay,  lat  68®  45'  N^ 

[2],  zz.  270,  zzv,  896,  zziz,  868,  zzzi,  866,  xniv,  208. 
Communicated  to  this  Jouroal  bj  the  Lyceum. 

90L— SBGOifD  Sbbiss,  YoJs.  XXXV,  Na  IOI-^Maxob,  1868;, 
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No.  of 

specimens  7 
•*        3 

u 

"         1 

a 

«         3 

c< 

"         2 

U 

••         1 

ct 

"         1 

« 

•«         1 

994  Sclent^  hidKgMee. 

and  long.  W  W.  firom  Gfeeiiwtcli«  «t  a  point  whieh,  Mr.  Hall 
ift  'a  mountain  of  fossils,*  rimilar  to  the  hmastona  Uaff  at  Cfaia 
with  which  he  is  fitmiliar.  This  limestone  rests  opoo  mies  aehisti 
mens  of  which  he  also  brought  from  the  same  loeaUif .  WhetW 
limestone  was  conformable  to  die  schist  or  not,  Mr.  All  did  not  ddv^ 
mine.  It  is  much  to  be  regretted  that  this  interestinff  point  wh  wt 
examined  by  him,  as  it  is  doubtful  whether  this  locaaty  may  enrV 
▼isited  by  any  future  explorer. 

The  fossils,  without  doubt,  are  all  Lower  Silurian.  Hie  Mmkm 
magna  would  place  the  limestone  containing  it  on  the  horiaonof  Al 
Chazy  limestone  of  New  York.  The  JETo/ytiftt  ealcmifate  hai  ktf 
found  in  Canada  in  the  Trenton  beds,  bnt  in  New  York  not  lower  Arti 
the  Niagara  Limestone.  The  JSmdoceroi  pro(€tfarm9  bdoi^  te  1$ 
Trenton  limestone.  The  ReeeoiaeuUim  is  unlike  the  aoreral  neeiei  tf 
the  Galena  limestone  of  the  West,  or  the  22.  oeddemiaiiM  of  Osida 
Mr.  Salter  speaks  of  one  found  in  the  northern  part  of  the  AmsriM 
continent  This  may  be  that  species,  or  it  may  be  a  new  one;  wUdi 
was,  we  have  no  means  of  determining.  The  UrtkoeenUa  were  but  te 
ments,  and  so  badly  water-worn  that  the  species  could  not  be  ideatJhi 

The  specimens  of  corals  were  very  perfect  and  beantiAi],  and  hBbi 
any  figpired  by  Prof.  Hall  in  the  rabeontology  of  New  York.  Bi 
HeUolitei  and  Htliopcra  belong  to  the  Niagara  groan,  in  New  Yerit 
but  in  Canada  Uiey  have  been  found  in  the  Lower  Silorian.  For  lb 
identification  of  strata,  corals  are  not  always  reliable.  Whether  Am 
species  are  similar  or  identical  with  any  in  the  Canadian  coUectioo,  H 
was  out  of  my  power  to  determine.  They  are  unlike  any  figured  If 
Mr.  I.  W.  Salter.  R.  P.  Snrars. 

One  of  the  committee,  appointed  to  examine  the  mineral  specimea 
brought  from  Frobisher  Bay  by  Mr.  Hall,  reports  that  the  spcdmesi 
though  quite  numerous  were  mostly  of  Uie  same  general  character.  Ha 
rocks  were  nearly  all  mica  schist ;  some  of  the  specimena  were  taken  fron 
boulders,  some  fix>m  the  ruins  of  houses,  and  had  the  mortar  still  attscM, 
and  some  wei'e  from  the  rock  in  its  natural  position.  There  was  nothiaf 
peculiar  in  the  rock,  it  presenting  the  usual  variations  in  compositioa 
The  other  specimeus  were  an  argillaceous  limestone  determined  by  ito 
fossils  to  be  Lower  Silurian ;  a  single  specimen  of  qnartx,  ciystslM 
and  presenting  besides  the  usual  six-sided  termination  another  pyrsndl 
whose  angle  was  much  more  obtuse ;  magnetic  iron,  some  of  which  wtf 
found  in  sttu  and  other  specimens  which  were  evidently  boulders  aid 
had  undergone  for  some  time  the  action  of  salt  water;  a  few  pieces  of 
iron  pyrites,  bituminous  coal  and  nodules  of  flint  or  jasper.  ♦  ♦  •  ♦ 

STiie  part  of  this  Report  omitted  gives  reasons  for  believing  the  eodi 
[  siliceous  nodules  to  have  been  brought  from  £ngland  by  Frobitba^ 
who,  it  is  well  known,  took  out  large  supplies  and  many  miners,  expect' 
ing  to  mine  and  smelt  ores;  some  "blooms"  of  iron  which  Mr. Hd 
found  may  have  been  the  result  of  their  operations  with  the  mi^Mtie 
iron. — Eds.] 

*  *  *  This  theory  is  supported  by  the  traditions  of  the  natives,  wbo 
say  that  the  coal  was  brought  there  by  foreigners,'  as  well  as  bj  the 

*  EverytLlog  that  Menu  to  them  pecoliar  they  refer  to  tUs  soarcei 
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entire  absence  of  any  indications  of  geological  strata  so  high  up  in  the 
series  as  the  Carboniferous  formation.  The  siliceous  pebbles  seem  to 
have  served  as  gravel  for  the  mortar  used  in  building  the  houses  for  car- 
rying on  the  various  objects  for  which  the  expedition  was  sent  out  No 
trace  of  any  mineral  containing  silver  existed  in  the  collections..  The 
sands  supposed  by  Mr.  Hall  to  be  those  in  which  Frobisher  found  gold 
Lave  not  yet  been  assayed.  A  small  bead  detached  from  an  ornament 
worn  by  the  natives  was  found  to  be  lead.  Thos.  Egleston. 

Bnt  little  attention  was  paid  to  zoology,  Mr.  Hall  not  having  the 
means  at  hand  for  the  preservation  of  specimens.  A  single  specimen  of 
a  mollusk,  in  a  dried  state,  was  sent  to  Wm.  Stimpson,  Esq.,  for  exam- 
ination. He  writes  as  follows:  ^I  find  the  specimen  to  be  Cynthia 
pyriformis  Rathke,  an  Ascidian  mollusk,  originally  found  on  the  coast  of 
x^orway."  Only  two  species  of  birds  were  brought,  viz :  Colymtms  tor- 
quatus  Brunwich,  and  Plectrqphanes  nivalis  Linn. 

Of  mammals,  he  obtained  two  Lemmings  which  were  referred  for  de- 
termination to  Prof.  S.  F.  Baird  of  the  Smithsonian  Institution.  He 
informs  me  that  they  agree  best  with  Otorychus  helvolus  Audubon,  and 
lie  should  so  consider  ^em  for  the  present.         Geo.  N.  Lawrence. 

3.  I^ote  on  afosMil  Eehinoderm  from  the  Blue  Limestone  (Lower  Silu- 
rian) of  Cincinnati,  Ohio;  by  J.  D.  Dana. — In  vol.  i,  (1846)  page  44  of 
the  second  series  of  this  Journal,  there  is  a  paper  on  a  fossil  Eehinoderm 
from  the  Blue  Limestone  of  Cincinnati,  by  G.  Graham,  J.  G.  Anthony 
and  U.  P.  Jambs,  illustrated  by  a  figure  from  a  drawing  by  the  last-men- 
tioned. In  a  recent  letter  from  Mr.  James,  the  writer  learns  that  the 
specimen  was  discovered  by  him  in  March,  1846,  and  that  it  still  remains 
in  his  possession  and  is  the  only  one  yet  found.  The  species  is  referred 
in  tlie  article  to  the  genus  Asterias,  In  the  writer's  Manual  of  Geol- 
ogy, the  figure  is  reproduced  on  page  221,  and  the  provisional  name 
annexed  of  Asterias  Anthonii,  From  an  examination  of  the  drawings 
Mr.  K  Billings  of  Montreal,  well  versed  in  Silurian  Echinoderms,  con- 
cludes that  it  comes  nearest  to  the  genus  Palasterina  and  may  belong 
to  it  Deriving  the  name  from  the  true  discoverer,  the  species  will  then 
be  the  Palasterina  {?)  Jamesii. 

4.  On  a  new  Crustacean  from  the  Potsdam  Sandstone;  by  Prof. 
James  Hall,  (Canadian  Natarcdist  and  Geologist,  Dec.  1862,  vii,  p. 
443.) — The  Crustacean  fossils  here  described  and  figured  are  the  cephalic 
shields  of  a  species  supposed  by  Prof.  Hall  to  approach  in  character  the 
modem  Limulus.  They  are  from  the  Potsdam  sandstone  of  Wisconsin. 
The  shield  is  three  times  as  broad  as  long,  has  a  strong  thickened  border, 
rounded  lateral  angles,  and  small  but  quite  prominent  eyes.  Other 
fragments  have  been  obtained  in  the  region  of  the  Upper  Mississippi, 
and  one  is  a  straight  spine,  which  may  have  been.  Prof.  Ilall  observes, 
the  caudal  spine  of  this  species.  It  is  suggested  that  the  tracks,  called 
Protichnites,  found  in  the  Potsdam  sandstone  of  Canada  by  Logan,  may 
Lave  been  made  by  this  species ;  and  this  is  urged  as  the  more  probable, 
since,  in  1857,  similar  tracks  were  observed  by  £.  Daniels,  of  the  Geolog- 
ical Survey  of  Wisconsin,  in  the  Potsdam  sandstone  of  Black  River. 

5.  Proceedings  of  the  Portland  Society  of  Natural  History,  vol.  i, 
part  1. — ^This  volume  of  100  octavo  pages  is  the  &t%1  ^>iVA\saNi^\!k^  \^ 
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form,  of  the  Poiil«id  Socia^  of  Natrnml  Hiitoiy.  It  eontainB 
papen  of  interesti  a  plate  of  ooal  plaoti  of  the  Carboniferooa  age,  aali 
valuable  geological  map  of  the  oorthern  portbiw  of  the  ttate  ot  Mtm, 
If  the  future  numben  of  the  Prooeediogs  are  equal  to  the  first,  their  |ib> 
lications  will  contribute  much  to  the  progreai  en  acieiioe. 

Meet  of  the  papers  in  Part  1  appesr  to  have  been  commiinioBlsd  If 
members  of  the  Sdentifio  Survey  or  Maine:  and  we  nnderatand  thaiai 
first  set  of  specimens  collected  by  the  anthorit^  of  the  state  govermneotvi 
be  deposited  in  the  rooms  of  the  society.  Ihe  feUowiDcare  the  tidsirf 
the  most  important  papers  in  Part  1.  AcatalosiieoftherlowefhigFhife 
of  Maine,  l^  G.  L.  Goodale,  Botanist  to  the  Maine  Bdentific  SarT«r>- 
Oatalogue  of  the  Mammals  and  Birds  of  Maine,  oompiled  hy  CLE 
Hitchcock,  State  Geologist: — Notes  npon  the  Oeolofl^  of  Maiaey  byd 
H.  Hitchcock  : — Catalogue  of  the  Reptiles  and  Amphibiana  of  Msin^lf 

B.  F.  Fogg,U.D. :— Fossils  of  the  Potsdam  Group  of  North  Americt,!^ 

C.  H.  Hitchcock : — Grooved  Boulders  in  Bethel,  Maine,  by  N.  T.  Tm, 
M,D. : — Description  of  a  new  species  of  Carpolithes  fbom  the  Mioeai 
Tertiarv  >of  Vermont,  by  C.  H.  Hitchcock. 

6.  On  the  preient  eonditkm  of  the  Crater  cf  JTUav^a  am  the  ukid  if 
Hawaii ;  by  Rev.  Titus  Coan. — The  following  Acta  on  the  present  coi- 
dition  of  the  crater  of  Kilauea  are  taken  from  a  letter  addrensd  l» 
Prof.  C.  S.  Lyman  by  Rev.  T.  Coan,  dated  Hiio,  Hawaii,  Nor.ll,  1811 

**  Very  great  changes  have  taken  plaoe  in  Kihmea  since  year  viHlB 
1846/  The  mat  dome,  some  two  miles  in  circuit,  which  was  raised  ow 
Haluemauma  [the  lake  of  lava  situated  in  the  south  extremity  of  theoi^ 
ter  of  KilaueaT)  has  subsided,  leading  a  corresponding  depression  or  en- 
ter. It  is  as  if  a  great  cauldron  bad  been  turned  right  side  up  sod  Mt 
for  boiling.  Near  the  center  of  this  depression,  there  ia  an  active  kb 
about  600  feet  in  diameter.  Sometimes  this  lake  ia  sluggiah,  and  sgsis 
it  boils  and  rages,  tossing  its  fiery  masses  and  throwing  np  its  jeli  of 
melted  lavas  20  to  50  feet  high.  Occasionally  it  overflows,  or  rends  iti 
rocky  sides,  and  sends  off  streams  to  harden  in  other  parte  of  the  crstv. 
Within  the  aforesaid  basin  or  crater,  and  one-fourth  of  a  mile  from  tlM 
active  lake,  a  great  roouod  has  been  recently  raised,  and  on  its  summit • 
huge  mass  of  lava  is  piled  up,  rising  into  pinnacles  and  turrets,  of  such  km 
as  to  resemble,  in  the  distance,  a  cathedral.    This  is  called  Pelt's  Templei 

All  the  central  portion  of  the  crater  of  Kilauea  haa  been  elevated  bf 
upheaving  forces,  and  the  circuit,  once  the  "Black Ledge,^  has  been  rsisea 
by  superincumbent  deposits  or  overflowings  proceeding  from  the  soatben 
portion  of  the  crater.  I  think  the  central  area  is  not  more  than  600  feet 
below  the  highest  point  in  the  outer  wall  of  Kilauea.  Near  this  centnl 
portion  of  the  crater  rests  an  irregular  and  broken  ridge  of  immeoM 
masses  of  very  compact  basalt  filled  with  grains  of  olivine  or  chrysolite.* 

7.  Araenids  of  Copper  from  Lake  Superior. — Schbbrbb  gives  in  tl» 
Berg-  und  Huttemndnnischea  Zeitung,  xx,  p.  152,  an  account  of  a  spedmei 
of  a  metallic  mineral  found  as  a  boulder  on  the  banks  of  the  St  ha^ 
River,  near  Superior  City,  Wisconsin.  He  found  it  to  contain  86  pr.  ct 
of  copper  and  1 4  pr.  ct.  arsenic.  On  the  weathered  surfaces  it  was  blseki 
while  on  the  fresh  fracture  it  was  yellow,  tarnishing  and  becoming  Uscl^ 
on  exposure  to  the  air.    It  was  considered  by  several  members  of  tbe 

*  See  Ibia  Jo\]cnQAl,  [f\,  xidi^  16. 
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ers'  Union"  at  Freiberg  to  be  a  fhmace  prodact,  perhaps  made  by 

ndians.     Dr.  Kenngott  very  properly  classes  this  substance  with 

leyite  (Uebersichtj  1861,  p.  114),  and  the  mass  is  unquestionably  a 

ire  of  vhitncyite  and  algodonite  similar  to  that  described  by  Dr. 

b  {this  Joumalj  [2],  xxxiii,  p.  1 9 1 ).    A  further  notice  of  this  boulder 

»een  sent  to  Prof.  Silliman,  Jr.,  by  Col.  Chas,  Whittlesey  of  Cleave- 

from  which  we  extract  the  following  facts.     It  was  found  on  the 

of  the  St  Louis  river  at  Rice's  Point,  one  and  a  half  miles  from  the 

end  of  Lake  Superior.  It  was  about  one  foot  in  length,  and  weighed 

95  to  100  lbs. ;  on  the  fracture  it  was  crystalline  and  contained 

1  pieces  of  calc-spar.    The  fragment  analyzed  by  Scheerer  was  sent 

m  by  Col.  Whittlesey  through  Mr.  Boole,  who  was  then  a  student 

"eiberg.   Col.  Whittlesey  considers  that  this  boulder  was  transported 

e  St.  Louis  River,  from  some  vein,  by  the  northern  drift    It  had  the 

I  worn  aspect  of  the  copper  boulders  of  the  Lake  Superior  region, 
le  writer  is  informed  by  Mr.  C.  F.  Eschwciier,  Superintendent  of  the 
Etoyale  Mine,  that  a  vein  of  arscnids  has  recently  been  discovered 
ie  property  of  the  Columbia  Mining  Company  at  Houghton.  The 
neyite  is  there  found  associated  wim  native  copper  and  domeykite. 

y  o.  J.  B. 

Catalog  einer  Samtnluny  vom  675  ModelUn  in  AhomhoU^  gur 
Mierung  der  Krystallformen  der  Mineralien^  auMgegeben  vom  Rhein- 
n  Mineralien-Comptoir  dee  Dr.  A.  Krantz  in  Bonn.  pp.  50,  8vo. 
%,  1862. — This  catalogue  is  a  description  of  the  collection  of  crystal 
els  now  made  by  Dr.  Krantz.  The  models  1  to  78  illustrate  the 
ometric  system,  79  to  151  the  dimetric  system,  152  to  348  the 
gonal  system,  344  to  506  the  trimetric  system,  507  to  645  the 
oclinic  system,  and  646  to  675  the  triclinic  system.    Among  these 

II  models  of  twin  crystals,  illustrating  twinning  in  44  species.  The 
le  represent  222  mineral  species.     The  catalogue  contains  under 

number  the  name  of  the  form  or  species,  the  crystallographic  sym- 
of  the  planes,  according  to  both  Naumann  and  Miller's  notations, 
references  to  the  figure  corresponding  to  the  model  in  Naumann, 
sr,  Rose,  Dana,  Dufr^noy  and  other  prominent  treatises  of  Mine- 
^.  The  models  are  made  with  the  greatest  accuracv ;  many  of  them 
Mpies  from  models  furnished  to  Dr.  Krantz  by  O.  Rose  and  Hessen- 
.  They  arc  made  of  maple,  and  have  an  average  diameter  of  5 
[metres  (about  2  inches).  They  are  sold  in  Bonn  for  120  Prussian 
ytSm  o.  J.  B. 

V.  ZOOLOGY. 

Contributions  to  Conchology^  vol.  iL — A  Monograph  of  the  Order 
ladaeea  and  other  papers  ;  by  George  W.  Tryon,  Jr.  Dec.  31,1 862. 
ik  volume  of  127  pases  is  composed  of  articles  printed  originally 
lis  Journal,  and  in  uie  Proceedings  of  the  Academy  of  ^Natural 
noes  of  Philadelphia.  The  first  volume,  containing  a  bibliography 
.merican  Conchology,  was  published  independently  in  1861.  The 
1  articles  in  the  present  volume  are,  ^*  On  the  Mollusca  of  Harpers 
y,  Virginia,^^  (pp.  9-11),  ^^A  sketch  of  the  history  of  Conchology  in 
TmUd  States,''  (13-32),'  ''  Synopsis  of  the  Beeent  Species  of  Oostro- 

^  See  this  Joumal,  [2],  vol  xxiii,  March,  l^M. 
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chcenidcf^  a  Family  of  Acephalous  MoHutca^  (33-62),  ^^  On  ike  Clatpjt- 
cation  and  Synonymy  of  the  recent  species  of  Pholadida^  (63-93),  **NoUi 
on  American  fresh  water  Shells,^  (95-06),  ^^Monograph  of  the  famUf 
Teredonidcs^  (97-126),  and  ^^Description  of  a  new  Genus  and  Species  if 
Pholadida::'  (126-127). 

The  Pholadacea,  as  will  be  seen  from  the  above  list,  are  divided  ioto 
three  families,  first  severally  distinguished  by  Mr.  Carpenter.  These  &iiu- 
lies  may  be  natural,  the  Teredonidcs  being  roost  justly  separated  from  tlie 
Pholadidce,  with  which  they  had  been  confounded  until  distinguished 
by  Carpenter;  but,  to  the  number  admitted  by  Mr.  Tryon,  would  pe^ 
haps  be  properly  added  another,  the  Aspergillidm  of  Gray ;  the  presence 
of  fringes  or  tentacles  at  the  front  of  the  mantle,  and  the  conseqaeot 
development  of  tubuli  radiating  from  the  edge  of  the  Anterior  disk  of 
the  tube,  conjoined  with  the  modification  of  the  other  part,  appear  ibllj 
to  justify  that  distinction.  There  would  then  be  four  allied  families, 
Pkoladidof^  Teredonidcs^  Oastrochcenidas  and  Aspergillidm  or  Breehitidis, 
The  propriety  of  the  Erection  of  this  group  of  families  iuto  an  ^  order," 
as  has  been  proposed  by  some  and  adopted  by  Tryon,  ia  extremelf 
questionable. 

The  genera  of  the  Pholadaeea  accepted  by  Mr,  Tryon  are  nomeroni, 
but  apparently  not  more  so  than  are  natural.  A  number,  it  »  tnie,bafe 
been  refused  by  many  conchologists,  chiefly  on  account  of  the  bortlMft 
on  the  memory  caused  by  the  multiplication  of  generic  names ;  but,  ts 
it  is  not  quite  evident  what  relation  the  powers  of  memory  have  to  tbe 
existence  of  natural  groups,  scientific  men  will  doubtless  prefer  to  express 
in  A  scientific  nomenclature  the  structural  modifications  that  natare 
indicates. 

The  "  description  of  a  new  genus  and  species  of  Pholadidcs^  forms  sn 
Appendix  to  the  monograph,  and  makes  known  an  interesting  addition 
to  our  Fauna,  the  Diplothyra  Smithii  of  Tryon,  from  New  York  Bav; 
the  genus  indicated  belongs  to  the  subfamily  Jouanuetiince  of  Tryon, 
distinguished  by  the  development  of  a  callous  plate  closing  the  anterior 
ventral  gap  of  the  adult  shell,  and  also,  it  might  have  been  added,  by 
the  perfect  union  of  the  siphonal  and  anal  tubes,  and  the  fringed  border 
of  the  common  tube  in  the  known  animals.  The  bibliography  of  the 
monograph  is  exhaustive,  almost  every  reference  to  any  genus  or  spe- 
cies having  been  given.  The  author  proposes  to  publish  an  illustrated 
descriptive  monograph  of  the  same  Pholadaeea  at  a  future  time,  if  fa^ 
nished  with  requisite  material — for  which  he  appeals  to  collectors. 

In  the  **  Notes  on  American  fresh  water  Shells,"  the  subdivision  of 
the  genus  Vivipara  Montfort  (properly  Vivtparus)^  into  four  subgenera, 
Vivipara^  Tulotoma  Hald.,  Melantho  Bowd,  and  Haldemania  Tryon,  is 
proposed.  This  view  will  doubtless  be  accepted,  although  the  distin- 
guishing characters  of  Melantho  are  not  given.  The  latter  includes  the 
ordinary  Paludinai  of  the  Eastern  States,  and  is  distinguished  by  the 
form  of  the  shell,  the  sigmoidally  sinuous  outer  lip,  <kc.  A  family  An- 
nicolidce  is  also  proposed  for  the  reception  of  Amnicola^  but  is  unaccom- 
panied by  a  diagnosis.  The  distinction  of  that  genus  from  the  Viripa- 
rides  as  well  as  Littorinidce  and  Rissoidas^  is  justifiable ;  it  is  indeed  more 
nearly  related  to  the  Melaniaus  but  has  no  lateral  jaws.    The  characteis 
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/■ 
the  family,  as  well  as  of  the  ViviparidcB^  and  the  subdivisions  of  each, 
U  be  given  in  another  place  bj  the  reviewer.  The  gcnns  Amnieola 
proposed  to  admit  the  new  subgenus  PomaliopsUj  based  on  A.  lapi- 
Tta  and  other  elongated  species.  The  correctness  of  this  distinction 
least  remains  to  be  verified  on  the  animal*  Two  more  distinct  types 
ist  in  the  A.  Cincinattefms  O.  h  H.,  and  the  globular  A,  depre$8a 
yon.  The  former,  on  account  of  its  reflected  circular  lip,  has  been 
med  by  the  reviewer  Chiloeyclus^  while  the  latter,  distinguished  by  its 
m,  globose  body-whorl,  is  called  Somaiogyrus, 
The  memoirs,  brought  together  in  this  volume,  are  valuable  contribu- 
ms  to  science,  and  will  doubtless  obtain  for  the  author  the  merited 
anks  of  the  scientific  world.  It  were  to  be  wished  that  more  con- 
ologists  would  imitate  him  in  precision  and  knowledge  of  bibli- 
;raphy.  T.  Gill. 

2.  Analytical  Synopsis  of  (he  order  of  Squali^  and  Revision  of  the 
omenclature  of  the  Genera  ;  by  Thkodore  Gill.  pp.  42(-47).  (Re- 
inted  from  Annals  of  New  York  Lyceum^  vol.  viii.)  On  the  Classiji' 
tion  of  the  Families  and  Genera  of  the  Squali  of  California;  by  The- 
»ORB  Gill.  {Proc,  Acad.  Nat.  Set.  Phila.^  Oct;  1862).— The  two 
tides  cited  are  devoted  to  the  systematic  revision  of  the  families  and 
nera  of  Sharks,  which  the  author  regards  as  constituting  an  order  of 
asmobranchiate  Fishes,  distinct  from  the  Rays ;  the  ordinal  name  of 
\uali^  previously  used  in  a  subordinal  sense,  has  been  retained.  The 
analytical  synopsis''  is  divided  into  three  chapters, — 1st,  ^^On  the  his- 
y  of  the  order^^  in  which  a  review  of  the  principal  classifications  of  the 
arka  is  given,  and  their  respective  merits  discussed;  2d,  "  On  the 
*ations  of  the  order^''  in  which  the  isolation  of  the  Rhincs  {Squatina 
im.)  as  a  distinct  suborder,  is  urged,  and  the  nearer  afiinity  of  that 
oup  to  the  order  of  Rays  is  contended  for ;  the  relation  of  the  families 
aght  to  be  ascertained,  and  the  most  striking  peculiarities  of  the  geo- 
aphical  distribution  of  the  several  types  pointed  out;  and  3d,  **  Sys- 
natie  Arrangement.^''  In  this  portion  of  the  synopsis,  two  analytical 
t>le8  are  first  given,  illustrating  the  principal  or  most  apparent  distinc- 
»ii8  of  the  different  families,  sixteen  of  which  are  admitted ;  these  are 
lowed  by  similar  analytical  tables  for  the  respective  fiamilies,  the 
ehotomous  method  being  applied  to  facilitate  the  identification  of  the 
nous  genera.  After  the  **  synopsis"  of  each  family,  an  enumeration  of 
e  subfamilies  and  genera  is  presented,  in  which  the  authorities,  typical 
ecies,  and  synonyms  of  the  generic  names  are  given.  As  a  sequel  to 
e  whole,  the  latin  diagnoses  of  fifteen  new  genera  are  offered ;  this, 
ded  to  the  number  adopted  from  others,  gives  a  total  of  fifty-eight 
presented  in  our  present  seas ;  to  that  number,  six  others  are  snper- 
ded  in  the  supplementary  article  on  the  Califomian  sharks. 
The  classification  adopted  in  the  synopsis  is  said  to  be  a  *'  modifica- 
»o  of  that  of  Miiller  and  Henle.  The  principal  ditfercnccs  consist  in 
0  arrangement  of  the  Scyllioids  at  another  point  in  the  series,  and  their 
ttribution  among  three  families,  and  in  the  union  of  the  MUlIerian 
nilies  of  the  Carcharice,  Tricenodontes,  Galei,  Scylliodontes  and  Mus- 

'  The  A.  lafidaria  itself  perhaps  beloDgs  to  the  Aeieulida,  and  ooDsequeotly  to 
UflTereot  (iumly  frum  the  other  species. 
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Uli  in  one,  but  after  the  exclusion,  from  the  first,  of  the  bammer-heidid 
sharks,  which  appear  to  constitute  a  distinct  fiunilY,  CeMtradotUoii^ 
(the  ZypmncB  of  former  American  authors  and  not  the  Ce9traaiomki  yl 
Agassis)  recc^nized  as  such  by  most  of  the  recent  systemaUsts."  Ik 
terminology  of  the  family  names  is  also  different  from  thai  adopted  bf 
the  German  naturalists,  the  terminal  syllables  cida  being  employed; 
and  the  subdivision  into  subfamilies  is  likewise  originaL  The  principil 
.  changes  in  the  nomenclature  result  fix>m  the  revived  of  naaies  propoocd 
by  Klein  and  Rafinesqne.  A  still  further  modification  is  proposed  in  tke 
article  on  Califoniian  sharks,  where  Uie  proposition  is  made  to  distin- 
guish the  genus  Oxynoius  of  the  synopsis  (Cenirina  Cuv.)  as  the  type 
of  a  special  family,  and  the  arrangement  of  the  genera  left  in  the 
Spinaeoidm  is  considerably  altered.  In  the  same  articlf^  the  family  of 
Heterodontoids  of  the  author  {Cestractontes  Ag.)  is  made  to  include  three 
genera,  the  Californian  species  (CV<^  Franciid  Grd.)  being  fully  described 
as  the  type  of  one  (Gyropleurodus)^  and  a  species  illustrated  in  the  Zoti' 
ogy  of  the  Venus  being  proposed  as  that  of  another  named  Troj^doiui. 
The  author  is  inclined  to  exclude  many  of  the  genera  referred  by  Pro£ 
Agassiz  to  the  Cestraciontcs,  from  that  family,  and  has  restricted  it  with 
reference  chiefly  to  the  living  forms.  One  of  the  chief  characters  no- 
ticed, as  distinguishing  the  iamilv  from  all  other  existing  types,  is  the 
form  of  the  head,  and  the  rapid  declension  of  profile  from  the  interor 
bital  region. 

In  accordance  with  the  classification  proposed  in  the  Synopsis,  there 
are  eight  families  of  Squall  represented  along  the  eastern  coast  of  the 
United  States; — (Squall)  Lamnoidoe^  Odontaspidoidof^  Alopecoidei,  Cet- 
iraciontoidce  {Zyg<jena:\  Galeorhinoidce  (Carckarice)^  Spinacoidoe,  Seym- 
noidce,  and  (Uhina?)  Rhinoidoe^  (Squatina),  Along  the  western  coast, 
only  live  are  yet  known  to  be  n^presented ;  the  Galeorhinoidce^  HtUro- 
dontoidce,  Xotidanoida^  Spinacoida^  and  RhinoidtiB,  a. 

3.  On  the  mode  of  development  of  the  marginal  tentacles  of  the  fm 
Medusce  of  some  Hydroids ;  by  A.  Agassiz.  14  pp.,  8vo.  (From  the 
Proc,  Bost.  Soc,  Xat.  Hist.^  vol.  ix,  August)  On  Alternate  Otneratkm  is 
Annelids,  and  the  Embryology  of  Autolytus  comutiis;  by  A.  Agassil 
26  pp.,  8vo,  with  3  plates.  (From  the  Joum,  Bost,  Soc.  JV.  IT.,  vii,  392, 
1862.) — These  pHi)or8  by  A.  Agassiz  (son  of  Professor  Agassiz)  coDtsin 
the  results  of  oareful  research,  bearing  on  facts  of  great  zoological  in- 
terest The  first  relates  to  the  order  of  succession  in  the  developmeDt  of 
the  marginal  tentacles  of  Medusae.  Designating  each  new  intennediste 
series  by  t  and  a  number,  added  as  an  index  expressing  the  order  in  time 
of  the  several  series,  he  makes  out  a  formula  for  the  order  of  arrange- 
ment and  also  for  the  number  of  tentacles.  Thus,  in  a  young  Tumywu^ 
the  formula  for  the  number  of  tentacles  is 

2'r=4T,4.4/2+16/3=2H 

or  in  other  words  the  sum  of  the  number  of  tentacles  equals  4  of  the  senei 
first  in  the  order  of  time,  -f"*^  of  the  second  (or  those  next  developed),  +16 
of  the  third.     In  two  older  stages  of  the  Tiaropsis,  the  formulas  are 

2'/=4T,+4/2+16/3+8/^+8/,=40/, 
ancf  St=\T  ^4-4t  ^-V^ftt  ^-V^t  ^-^^1  ^-V**^^'  ^=  56/. 

We  refer  to  the  paper  for  oibet  exaxxi\\es  ol  ^\i«&fc\mYiT\a5i\.T«w^ 
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the  second  paper  above  mentioned,  the  author  haa  illustrated,  by 
excellent  figures,  the  reproduction  by  fission  of  some  Annelids,  and 
)r  has  sustained  the  view,  which  has  heretofore  been  questioned,  that 
is  actual  alternate  generation  in  these  species ;  showing  that  the 
iduals  proceeding  from  the  egg  reproduce  only  by  fission ;  and  that 
fission  come  males  and  females ;  and,  from  these  males  and  females 
originating,  reproduction  by  eggs  again  commences.  A  new  Ameri* 
species  of  Autolytus  also  is  described,  and  its  development  from  the 
[escribed  and  illustrated. 

• 

VI.  ASTRONOMT. 

On  the  double  star  ft  ffereulie,  (in  a  note  to  the  Editors  of  this 
lal,  dated  Cambridgeport,  Feb.  20,  1868.) — In  the  summer  of  1856, 
covered  that  the  companion  of  /»  Herculis  was  a  double  star,  but 
ig  no  suitably  mounted  instrument  for  executing  measures  of  either 
on  or  distance,  I  reported  the  case  to  Mr.  Bond  at  Cambridge,  and 
x>  Mr.  Dawes  of  England. 

e  latter  has  published  the  following  measures,  made  soon  after  its 
rery,  in  the  Monthly  Notices  of  the  Royal  Astronomical  Society  of 
on,  vol.  xvii.  No.  9.  P  =  68^-97  ;  D  =  1^-85  ±. 
July,  1862,  I  found  Pz=  70^;  Uie  distance  remaining  about  the 
»  or  certainly  not  increased.  Mr.  Dawes  calls  them  10^  and  11  mag- 
es. Considering  the  large  distance  and  minuteness  of  the  corapo- 
,  this  change  in  the  angle  of  position  is  very  remarkable, 
lother  interesting  object,  at  this  time,  is  C  Herculis ;  so  nearly  in 
nction,  the  past  summer,  that  it  could  not  be  divided  with  a  fine 
inch  glass,  in  the  best  atmosphere,  with  a  power  of  1000.  A  no- 
epoch  in  its  history !  ^lvan  Clare. 
Alvan  Clark  receives  the  LaLande  Prize. — ^The  LaLande  Prize 
gold  medal,  value  600  francs,  has  been  awarded  by  the  Frendi 
emy  of  Sciences  in  January  last  to  Alvan  Clark  of  Cambridgeport, 
lis  discovery  of  the  companion  of  Si ri us  {this  Journal^  xxxiii,  p. 
It  will  be  noticed  that  the  great  16^  inch  objective  with  which 
Illark  made  this  remarkable  observation,  has  been  purchased  by  the 
igo  Astronomical  Association. 

The  AstronomiccU  Association  of  Chicago, — This  new  association 
purchased  the  great  18^  inch  object  glass  made  by  Alvan  Clark 
imbridgeport,  Mass.,  for  the  University  of  Mississippi  under  the  or- 
f  President  Barnard.  The  price  paid  was  $11,187,  the  same  sum 
Bsippi  was  to  have  paid  for  it  It  will  cost  about  an  equal  sum  to 
it  it  properly. 

e  congratulate  the  prosperous  city  of  Illinois  on  the  possession  of 
emarkable  objective,  which  already,  while  n>ounted  only  in  a  rude 
of  wood,  has  won  for  its  talented  maker  the  LaLande  medal, 
e  possession  of  such  an  instrument  implies  a  well  organized  Obser- 
y,  with  all  its  appointments,  for  the  endowment  of  which  Chicago 
neither  the  spirit  nor  the  means. 

JouB.  Sol— SiooHD  Baxxis,.  Vol.  XXXV  ,  Na  104.— Ma]uob^\%S^ 
S9 
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4.  SAooiMiy  StefJo/'X'w.  10(A-13lA,  1662.— Mr.  BlitJAMntT.  Mais! 
writes  from  Philwlelphia,  tliat  on  tho  evening  of  iho  10th  of  I>eeeiDb«, 
between  lOjl*  mid  ll'',  he  noticed  aboat  half  a  dozen  bnlliaot  mMeon 
They  radiated  from  tlio  vicinity  of  CbaIot  and  Pollux.  Tlie  ne»t  more- 
ing,  dnring  tlie  half  hour,  4''  to  H^,  they  were  not  remark»ble  for  noii- 
ber  or  brilliancy,  bnt  all  radiated  from  the  same  vieiiiitj. 

On  the  morning  of  the  12tli,  I'rof.  Gammeru  and  Mr.  Battey  saw  it 
Hsverford,  Pa.,  28  in  1^  hours,  nearly  all  of  which  r»diat«d  from  a  pcnoi 
about  midway  between  Caetor  and  Pollux. 

Mr.  Marsh  adds,  "  the  report  which  Mr.  George  Wood  made  on  t!ii 
nth  Dee.,  1B61,  {lhi»  Journal,  xxxiil,  p.  149,)  would  agree  Tcry  well  wili 
tbii  radiant,  bo  that  I  think  there  is  strong  reason  to  conclude  thai  from 
the  loth  to  the  12lh  of  December  the  meteors  mostly  belong  to  w 
group  radiating  from  ihe  vicinity  of  Castor  and  Poll«x.  Is  it  not  prob- 
able that  on  most  occasions  llic  great  body  of  thc«e  seen  belong  to  i 
regular  group  rc:ippeAring  animally,  and  that  such  groups  rarioDtlj 
BCiLttured  tiirongh  the  year,  and  sometimes  perhaps  orerJappingi  oiab 
'  up  the  mass  of  the  moteora  seen  V 

VII.     MISCELLANEOUS  SCIKSTIPIC  INTELLIGENCE. 

I.  Scientific  appliratioH  of  t)u  Metric  Sijtitm  o^  Weighli  and  Mm- 
tira. — The  eatnblisbinent  of  the  InternaLioniil  Decimal  AHocialioD  in  tb^ 
year  1B35,  has  at  length  resulted  in  the  eppoiniment  of  b  CommiUee  ol 
inquiry  by  the  British  House  of  Commons,  which  niier  examintng  dH' 
merous  witnesses  of  great  eminence,  hns  presented  to  Parlittmenta  report 
recommending  the  adoption,  throughout  the  British  Empire  and  for  ill 
purposes,  of  the  'Weight*  and  Measures  of  the  Metric  System.  This  re- 
port, having  been  published  by  the  House  of  Commons,  with  the  eii- 
dence  of  39  witnesses  and  an  analytical  index,  forms  a  "blue  book"  of 
nearly  300  pages.  Besides  mnlMrs  of  the  utmost  importance  in  r^rJ 
to  the  improvement  of  education,  the  progress  of  domestic  Irade  tad  of 
foreign  commerce,  and  the  advance  of  the  general  iolerestn  of  hurasoitj, 
it  merits  the  attention  of  all  who  are  engaged  in  scientific  pui^uila  oo 
account  of  its  statements  in  regard  to  the  progress  of  the  Metric  Systfin 
among  chemists,  physiologists,  and  other  philosophers.  The  witueMes, 
whose  testimony  relates  to  this  subject,  are,  Thomas  Graham,  F.R-S, 
Master  of  the  Mint;  Professor  Miller,  of  Cambridge,  one  of  the  Coo- 
missioners  appointed  by  the  British  Government  to  restore  the  lostsfand- 
ards  of  weights  and  tneaaures  ;  T.  L.  Donaldson,  Professor  of  ArchttMlurt 
in  University  College.  London,  nnd  a  Juror  of  the  International  Eibibi- 
tion  ;  Dr.  Bolley,  Director  of  the  Polytechnic  School  nnd  Professor  of 
Applied  Chemistry  at  Zurich.  The  testimony  of  these  gentlemen  is  to  the 
following  effect : — 

Within  the  last  ten  years  the  Metric  System  has  made  ^rest  progrW 
in  the  BriUsh  Islands  so  that  it  is  used  almost  exclusively  in  cbemiol 
pursuits.  It  now  forms  a  sort  of  common  scientific  Ungnage  nndentood 
everywhere.  Papers  published  in  England  with  the  national  weiefali 
and  measures  are  neglected  on  the  continent,  being  to  far  unintellij;iW. 
Scientific  men  generally  look  forward  to  the  universal  adoption  of  >liii 
aystem,  being  of  opinion  that,  no  ovWt  u&ii  ^i«,^«^^.    ^x,  Vi^v&  tA  find  s 
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in  elementary  English  books.  It  is  used  in  papers  read  before  the 
Society.  On  the  other  hand,  the  English  weights  and  measures 
complicated  that  it  is  impossible  to  use  them,  and  some  of  them, 
is  the  scruple  and  the  drachm,  are  little  known  even  by  name.  The 
has  been  decimally  divided  for  more  than  80  years,  and  Mr.  Oert- 
f  London  now  makes  delicate  balances  with  grain  weights,  which 
ramonly  used  by  chemists  and  at  the  colleges.  As  far  as  scientific 
igations  are  concerned,  the  old  English  method  is  entirely  use- 
In  our  scientific  journals,  weights  are  almost  universally  given  in 
ij  and  lengths  in  millimetres.  In  Switzerland,  as  well  as  in  other 
lental  nations,  the  Metric  System  is  the  only  one  in  use  for  scientific 
ses :  without  its  adoption  they  cannot  write  on  chemical  or  physical 
rs.  In  Alexandria  the  builders  all  use  the  metric  form  employed 
3  French  and  Italians,  extreme  difiSculty  and  confusion  being  pro- 
.  in  architecture  and  engineering  by  the  diversity  of  weights  and 
ires.  At  the  late  International  Exhibition  in  London  the  forei^ 
abandoned  in  despair  the  task  of  drawing  parallels  between  the 
)  of  British  and  foreign  goods. 

9  claims  of  science,  to  have  the  benefit  of  the  Metric  System,  have 
ISO  been  represented  at  an  interview,  on  the  1 8th  of  November,  with 
t.  Honorable  Milner  Gibson,  M.P.,  President  of  the  Board  of  Trade, 
bis  occasion.  Professor  Owen  of  the  British  Museum  showed  the 
of  the  system  in  the  study  of  natural  history.  The  majority  of 
cts  in  this  science  include  the  elements  of  weight  and  measure. 
[)eside8  the  confinement  to  Britain  of  its  own  national  weights  and 
ires,  which  constitute  a  wall  of  separation  between  British  and  for- 
dence,  innumerable  mistakes  arise  from  their  variety,  their  intricacy, 
heir  want  of  system.  Uncertainty  arises  between  avoirdupois  and 
and  between  divisions  of  the  inch  into  tenths  and  twelfths,  both  of 
I  are  called  "  lines.^' 

the  United  States  and  the  South  American  States,  the  employment 
3  Metrical  System  for  scientific  purposes  is  all  but  universal,  and,  in 
institutions  of  learning  where  this  system  is  employed  by  teachers, 
»ults  are  always  most  satisfactory. 

Pasteur  has  been  chosen  and  confirmed  a  member  of  the  French 
emy,  in  the  section  of  Mineralogy,  in  place  of  De  S^narmont,  de- 
1.  Des  Cloizeaux  was  his  competitor  (ex  ce^uo),  in  the  second  rank 
se,  and  in  the  third  Hubert  The  vote  stood  thus :  60  votes,  31 
lite  for  a  majority,  the  first  ballot  gave  Pasteur  86,  Des  Cloizeaux 
id  Delesse  S.— Session  of  Dee.  8, 1862. 

VIII.  BOOK  NOTICES. 

Stover's  Dictionary  of  Solubilities  of  Chemical  Substances.^ — ^Mr. 
SR  here  presents  us  the  first  installment  of  a  work  on  which  he  has 
long  engaged  with  well  known  assiduity,  and  which  is  destined  to 
tct  his  name  inseparably  with  chemical  literature.  This  part  of  the 
Outlines  takes  us  nearly  to  the  close  of  the  letter  C,  probably  a 
ipproach  to  one  third  the  bulk  of  the  entire  work.     The  term 

rst  Outlines  of  a  Dictionaiy  of  the  Solubilities  of  C^em\cff\^x\MX«c««^ 
H.  Stomee,    Oae  volume  jn  three  parts.    Parti,  ^vo^i^i^^*^^    C^sxe^~ 
ik  Fnncu,  1868.    B.  WeutmoBim  i  Co.,  New  "lork. 
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•olability  is  used  by  Mr.  Storer  in  its  most  compreheiimTe  sense,  itai 
grouping  by  this  character  a  wider  range  of  pben<miena  tlian  niffhk 
at  first  appear  germane  to  this  single  constant  Thus  the  plan  inchufe^ 
not  only  ''  the  comportment  of  a  substance  towards  water,  alcohol,  wood 
spirit,  ether,  oil  of  tarpentine,  bensine  and  analogoos  hydroeaibons,  and 
the  other  neutral  solvents  ;**  but  also  in  many  cases  obaerrations  ob 
the  action  of  acids  and  alkalies,  as  well  as  the  inflnence  of  one  siU 
on  the  solubility  of  another. 

The  alphabetical  arrangement  makes  the  woik  one  of  extreme  oonfea- 
ience  for  reference,  as  it  proceeds  on  no  principle  of  selection,  bat  ffifsi 
the  names  of  all  substances,  each  in  its  proper  place,  with  fbnnnbs  «f 
constitution,  and  in  all  important — wo  might  almost  say  in  all  possible^ 
cases,  with  references  to  origind  memoirs  or  authorities.  Hie  amaie* 
ment  of  substances  ns  by  the  acids  rather  than  by  the  baaea.  Thus  Uie 
acetates,  chlorhydrates,  chlorids,  carbonates,  dec,  are  made  to  embiaei 
all  the  salts  of  these  electronc^tive  substances.  It  of  course  &lls  into 
the  plan  of  this  work  to  present  full  tables  of  solubilities  of  all  the  iB^ 
portant  substances  of  common  use  in  the  laboratory,  as  ammonia,  cUo^ 
nydric  acid,  various  chlorids,  carbonic  acid«  carbonates,  alcohol,  aoetie 
acid,  the  acetates,  d:c  dec.  The  qualities  of  accuracy,  fnllness,  cob- 
venience  of  reference  and  quotation  of  authorities  will  secare  the  use  of 
this  Dictionary  of  Solubilities,  not  only  by  all  investigatOTa,  bat  no  aa- 
alytical  student  wBo  has  well  mastered  his  Fresenins  can  afford  to  bs 
without  it,  while  manuftbcturers  and  pharmaeeutists  will  find  it  the  most 
convenient  vade  mecum  at  their  command. 

Mr.  Storer  tells  us  in  his  preface  that  he  was  driven,  after  some  six 
years  of  labor,  to  the  expedient  of  printing,  in  order  to  facilitate  the 
completion  of  the  projected  work,  owing  to  the  great  bulk  and  incre»- 
ing  complexity  of  the  manuscript,  with  its  innumerable  interpolatioDt. 
The  present  work  is  therefore,  as  its  title  indicates,  in  many  points  odIj 
a  general  outline  requiring  innumerable  details  to  fill  up  each  specisl 
feature.  But  taken  as  it  stands  it  is  a  monument  of  amazing  labor,  eru- 
dition, and  skillful  authorship.  Such  ^  compilations  "  can  be  made  only 
by  the  hand  of  a  master*  Mr.  Storer  has  for  some  time  been  recogniisd 
as  one  of  our  most  encyclopedic  chemical  scholanu  Tlie  readers  of  this 
Journal  need  no  other  reference  than  to  the  very  numerous  contribntioBi 
which  have  lately  appeared  from  his  pen  in  our  pages,  on  a  great  variety 
of  subjects.  The  article  on  coal  oils,  published  in  tiie  modest  form  of 
a  review  of  Dr.  AntiselPs  book,  has  been  very  widely  reproduced,  snd 
is  highly  complimented  by  Wagner  in  the  Jahretbericht^  while  his  papeit 
on  the  alloys  of  copper  and  zinc  and  on  the  impurities  of  zinc  (the  latter 
in  company  with  Eliot)  have  become  the  authority  on  those  subjects  it 
home  and  abroad,  being  quoted  by  Kerl,  Otto,  Percy  and  others.  Storer 
has  from  the  commencement  of  the  Repertoire  de  Chemie  been  selected 
as  the  American  Editor  of  that  well  known  Journal. 

Wc  are  assured  of  the  early  completion  of  the  First  Outline$^  and  m 
cannot  wish  any  author  a  longer  life  or  more  sustained  and  useful  labor 
than  is  implied  in  the  completion  of  the  work  in  all  its  details  acconhng 
to  the  original  plan. 

2.  New  American  Cyclopedia^  vols.  XV  and  XVI, — ^This  work,  which 
has  been  nearly  six  years  in  hand,  is  completed.     Some  of  the  articles  in 
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XT  which  are  of  most  Bcientific  interest  are  Steam  and  Steam  engine, 
J,  Sogar,  Symbols,  Telegraph,  Telescope,  Thermometer,  Tides,  Tobacco, 

The  most  elaborate  article  in  this  volume  is  very  naturally  United 
le«,  which  fills  122  pages,  and  contains  a  vast  amount  of  valuable 
ter  in  a  compact  form. 

n  volume  xvi  we  notice  the  following  titles  of  scientific  interest :  Vol- 
3,  Warming  and  Ventilation,  Weights  and  Measures,  Walrus,  Whale, 
eat  fly  and  Moth,  Winds,  Zeuglodon,  Zinc,  Zoology,  and  many  more. 
ist  of  contributors,  with  the  titles  of  their  articles,  is  given  in  vol.  xvi. 
ong  them  we  find  very  many  of  our  best  authors  in  all  departments, 
acre  enumeration  of  the  principal  ones  would  exceed  our  present  lim- 

One  of  the  daily  journals  gives  some  statistics  of  this  great  literary 
trprise,  from  which  we  borrow  a  few  items :' 

'he  present  work  of  Messrs.  G.  Ripley  and  C.  A.  Dana  is  the  first 
^nal  general  Cyclopedia  completed  in  this  country.  Dr.  Lieber's  valua- 
translation  of  the  German  Convenatiom-Lexicon^  made  many  years  ago 
that  industrious  and  erudite  scholar,  with  the  assistance  of  a  stafif  of 
:ers,  was  long  a  standard  work,  but  the  rapid  march  of  modem  evente 
left  it  behind ;  and  no  attempt  was  ever  made,  we  believe,  (beyond 
issue  of  one  supplementary  volume,  the  xivth,)  to  brinff  up  arrears  in 
ithly  supplements  like  those  printed  by  Messrs.  Brockhaus  in  Ger- 
ly,  as  continuations  of  the  last  edition  of  the  Conversaiums-Lexicon. 
lince  1857,  besides  the  two  editors  already  named,  a  steff  of  twenty- 
writers  has  been  occupied  upon  the  American  Cyclopedia  in- a  large 
»  provided  with  an  ample  reference  library  in  various  languages,  aided 
•  by  the  Astor  Library.  Numerous  gentlemen  outside  the  regular 
)9  have  also  contributed  articles  on  subjects  upon  which  they  were 
sially  conversant 

lie  labor  of  revising  the  articles  as  written,  and  again  revising  the 
>f  sheets,  employed  not  only  the  two  editors,  but  in  addition  five  or 
other  gentlemen,  especially  competent  for  this  work,  who  verified  dates 
other  figures,  and  so  far  as  is  possible  to  human  handiwork,  made 
\k  page  perfect  Besides  this,  proofs  of  all  the  more  importent  articles 
e  sent  to  the  authors,  or  to  experts,  for  verification  and  correction. 
I  cost  of  the  revision  alone  amounts  to  considerably  over  twenty  thou- 
1  dollars. 

L*he  number  of  titles  or  subjects  treated  is  about  twenty-seven  thousand 
.3,804  pages,  of  52  million  ''ems''  printers  measure,  reauiring,  for 
)00  copies  printed,  over  12,600  reams  of  white  paper.  Before  the 
^lion,  over  17,000  subscribers  to  the  work  were  registered,  of  which 
ut  5(K)0  were  in  disloyal  states. 

fessrs.  Appleton,  the  enterprising  publishers,  have  invested  over  four 
idred  and  fifteen  thousand  dollars  in  this  great  literary  venture,  of 
ch  $143,700  went  to  contributors  and  for  making  the  stereotype 
ea.  The  whole  number  of  volumes  printed  is  227,550. 
>f  the  literary  execution  of  the  work  we  can  speak  with  satisfaction, 
scientific  articles  are  in  general  far  from  possessing  the  completeness 
finish  which  are  to  be  found  in  the  elaborate  treatises  (for  such  they 
eality  are)  which  are  to  be  found  in  the  Encyc  Britennica ;  but  for  the 
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purpose  intended  in  their  compilation,  u  a  general  aod  jpopvdar  refineiflak 
they  are  quite  sufficient  in  most  cases,  and  often  perwctly  eatisbctoij; 
Tbe  work  as  a  whole  is  full  of  information,  acourala,  and  wall  arraBm 
for  reference.  In  anj  condition  of  affairs  it  would  be  a  craditaMa  podiM* 
tion,  but  continued  to  a  successful  end  amidst  a  great  civil  alrife^  it  is  p^ 
culiarly  creditable  to  all  concerned. 

We  understand  that  the  design  is  to  issne  a  snpplciiMiitaiy  TolnM 
which  will  bring  the  work  up  to  the  present  times,  to  be  fiDllowed  hsn* 
after  by  the  issue  of  an  annual  volume,  entitled 

Tk$  American  Anfmal  Cyclopedia  amd  Begiilet  ef  Pro§nm  mi 
Events^  the  1st  volume  of  which,  fbr  1861,  has  been  on  oar  table  for  aom 
months,  and  that  for  1862  will  be  soon  Issued  in  a  atj4e  identieal  with 
the  American  Cyclopedia. 

OBITUAST. 

We  have  to  record  the  death  of  several  men  of  science  ainoe  onr  kni 

1.  Jambs  Rbnwick,  long  Professor  of  Physics  in  ColamUa  Ct^kgo^ 
New  York,  died  in  that  city  about  the  close  of  January,  aged  78  yean. 
Prof  Renwick's  ^treatise  on  the  Steam  Enffine"  was  long  an  antnoritf 
for  en^neers,  and  his  Outlines  of  Natural  I^ilosophy  (2  vola.  8voy  VmL 
adelphia,  1832)  was  the  earliest  extended  treatise  on  physics  by  n 
American.  For  many  years  Prof  Renwick  had  retired  from  active  s» 
vice,  enjoying  with  dignity  an  ample  fortune. 

2.  Mbunb  C.  Lbavbmworth. — ^Dr.  Leavenworth  died  near  New  0^ 
leans,  La.,  in  December,  while  acting  as  Surgeon  to  the  12th  Conneeti* 
cut  regiment  He  was  among  the  oldest  of  American  botanists,  hit 
first  paper,  *'  on  four  new  plants  from  Alabama,"  having  appeared  in 
vol.  vii,  of  the  first  series  of  this  Journal,  in  1824.  Dr.  Leavenworth 
has  resided,  since  his  retirement  from  the  medical  service  of  the  United 
States  army,  in  Waterbury,  Conn.,  until  at  the  call  for  volunteers,  well 
advanced  in  years  and  by  no  means  firm  in  health,  he  went  che^rfidly 
to  ofier  his  life  a  sacrifice  for  his  country. 

3.  Dr.  Asahbl  Clapp,  a  botanist  and  naturalist,  died  at  an  advanced 
age,  Dec.  17,  1861,  at  his  residence.  New  Albany,  Indiana.  He  wsi 
well  known  to  collectors  in  botany  and  geology.  His  chief  publicatioa 
is  a  Report  to  the  American  Medical  Association  on  the  plants  of  tbe 
United'  States  useful  in  medicine. 
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BT.  XXX. — On  American  Devonian;  (in  a  letter  to  the  Editors 
from  J.  W.  Dawson,  Principal  of  McGill  University). 

• 

Gentlemen : — ^In  a  communication  from  Professor  Winchell,  in 
)ur  January  number,  I  observe  that  some  American  geologists 
•e  inclined  to  refer  certain  rocks,  hitherto  regarded  as  Upper 
evonian,  to  the  Carboniferous  period.  Will  you  permit  me  to 
ate  some  facts,  derived  from  the  study  of  fossil  plants,  which 
em  to  me  to  militate  against  this  view,  at  least  in  so  far  as 
astern  America  is  concerned. 

In  my  investigations  of  the  Devonian  flora  of  Eastern  America, 
irried  on  for  several  years  past,  and  the  latest  results  of  which 
■e  published  in  the  number  of  the  Journal  of  the  Geological 
ydetj  of  London  for  November,  1862,  I  have  described  or 
entifled  sixty -nine  species  of  land  plants  from  Devonian  beds; 
id  of  these  only  10  or  12  are  even  probably  Carboniferous  spe- 
cs. Of  thirteen  species  from  the  Chemung  group  of  New 
brk,*  kindly  communicated  to  me  by  Prof  Hall,  not  one  is 
lown  as  Carboniferous.  All  are  of  Devonian  forms,  and  the 
ost  abundant  species  are  also  found  in  the  undoubtedly  Devo- 
an  Gasp6  sandstones,  as  well  as  at  Perry  in  Maine,  in  both  of 
hich  localities  the  flora  is  quite  distinct  from  that  of  even  the 
west  Carboniferous  beds,  ("Sub-Carboniferous"  of  some  au- 
ors).  At  St.  John,  New  Brunswick,  where,  in  beds  which  I 
slieve  to  belong  to  the  Upper  Devonian,  there  is  a  more  abund- 
it  flora  than  at  the  other  places  mentioned,  a  larger  number, 

*  Including  the  beds  formerly  incorrectly  referre<l  to  the  Cntftkill  group. 
kM.  JocR.  8ci.— Second  Sxbies,  Vol.  XXXV,  No.  105.— Mat,  1803. 
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but  still  only  a  small  proportion  of  the  species,  are  probaUj 
Carboniferous.  In  Pennsylvania,  in  so  far  as  I  can  judge  from 
the  statements  of  Mr.  Lcsquercux  and  the  figures  given  by  Pro£ 
Rogers,  the  flora  of  the  **Vergent"  and  '*Ponent"  series  ap- 
pears to  be  of  similar  character  with  that  of  the  Chemung  of 
New  York. 

In  Europe  the  observed  facts  are  not  dissimilar  from  those 
above  stated,  (rceppert  enumerates  fifly-five  species  as  known 
to  him  in  the  Upper  Devonian,  and  of  these  only  six  seem  to 
be  Lower  Carboniferous.  Of  forty-six  species  from  the  Cypridini 
Shales  of  Thuringia,  described  by  Unger,  only  four  are  Carbonif- 
erous. Th«^  scanty  flora  of  the  Devonian  of  Scotland  and  Ire- 
land, described  by  several  British  authors,  appears  to  be  eaoally 
distinct  from  tliat  of  the  Carboniferous  rocks,  while  it  closely 
resembles  that  of  our  American  Upper  Devonian.  It  is  also  to 
be  observed  that  several  generic  and  sub-generic  forms  of  the 
Devonian  are  wantin*^  in  the  richer  flora  of  the  overlying  system. 

In  the  Carbonilerous  system,  while  it  is  true  that  there  are 
somewhat  dilferent  iisseuiblages  of  plants  in  the  Lower,  Middle, 
and  Upper  members ;  and  that,  within  these,  there  are  minor 
differences,  arising  probably  from  local  causes  affecting  the  dis- 
tribution of  species,  and  also  from  the  greater  or  less  amount  rf 
driftage,  and  the  greater  or  less  coarseness  of  the  sediments, 
there  i>'  a  grand  unity  of  the  fossil  flora  throughout.  Even  Iq 
the  lowest  Carbonii'erous  beds,  at  least  in  Eastern  America,  the 
genera  and  most  of  the  species  are  identical  with  those  of  the 
middle  Coal  Measures,  separated  from  these  lower  beds  by  the 
Marine  Limestones  and  the  Millstone  Grit.  On  the  other  hand 
so  soon  as  we  descend  to  the  Devonian,  we  find  some  new  genera 
and  a  distinct  assemblage  of  species. 

Tht^  only  apjnirontly  exceptional  case  known  to  me,  and  this 
mav  have  some  connection  with  the  facts  stated  bv  Prof  Win- 
chell,  is  that  of  certain  beds  at  Akron  and  Richfield,  Ohio,  which 
have,  I  believe,  been  regarded  as  equivalent  to  the  Upper  D^ 
vonian  of  New  York.  In  a  small  coUcetion  from  these  places, 
shown  to  nie  by  Prof.  Hall,  I  observed  two  species  wnich  I 
regard  as  identical  with  Ix)wer  Carboniferous  forms,  while  the 
other  s[>ecies  present,  though  some  of  them  have  a  Devonian 
aspect,  are  not  certainly  identical  with  any  of  the  New  York  or 
Giuspe  species. 

It  may  very  probably  be  the  case  that,  in  the  Palaeozoic  j)erioA 
the  ranire  in  time  of  marine  forms  exceeded  that  of  terrestrial 
plant  life:  but  it  would  surely  be  an  anomaly  to  have  a  system 
of  rocks  including  one  flora  and  a  part  of  another  almost  entin?]^ 
distinct,  and  characteristic  of  another  period.  I  do  not  however 
supjjose  that  there  is  everywhere  so  great  a  gap  between  the 
floras  of  the  Devonian  and  Carboniferous  periods  as  that  which 
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appears  in  Eastern  America.  Such  gaps  are  usually  local  and 
bndged  over  somewhere.  In  the  West  taere  may  be  a  transition, 
as  would  indeed  seem  probable  from  the  Ohio  plants  mentioned 
above,  in  connection  with  the  peculiarities  of  the  physical  geol- 
ogy ;  hut  in  this  case  I  should  not  suppose  these  l^eds  of  pas- 
sage to  be  precisely  equivalent  in  age  to  the  Chemung  group, 
bat  rather  to  be  newer,  and  possibly  wanting  or  represented  by 
barren  deposits  in  New  York. 

If  such  intermediate  or  passage  beds  exist  in  the  West,  and  if 
their  plants  have  not  been  already  collected  and  studied  by  Dr. 
Newberry  or  Mr.  Lesquereux,  it  would  be  very  important  that 
attention  should  be  devoted  to  them,  and  that  they  should  be 
carefully  compared  with  the  species  of  the  two  floras  which  they 
may  be  supposed  to  connect  I  may  add  that,  for  this  purpose, 
the  most  unpromising  fragments,  especially  if  capable  of  showing 
stmcture  under  the  microscope,  would  be  of  some  service ;  as 
the  characters  of  the  Devonian  species  have  often  to  be  gathered 
from  remains  which  would  scarcely  be  deemed  worthy  of  the 
attention  of  collectors  in  the  rich  beds  of  the  Coal  Measures. 

XcGill  UnlTenity,  Montreal,  Feb.  24, 1868. 


Art.  XXXI. — On  the  Flora  of  the  Devonian  Period  in  NorOieastern 
America;  by  J.  W.  Dawsox,  LL.D.,  F.R.S.,  Principal  of 
McQill  IJniversity,  Montreal.* 

[This  paper  by  Prof.  Dawson  is  the  one  alluded  to  in  his  pre- 
vious communication.  The  2d  part  containing  descriptions  of 
species  is  omitted.] 

The  existence  of  several  species  of  land-plants  in  the  Devo- 
nian rocks  of  New  York  and  Pennsylvania  was  ascertained 
many  vears  ago  by  the  Geological  Surveys  of  those  States,  and 
aeverai  of  th&«e  plants  have  been  described  and  figured  in  their 
Beports."  In  Canada,  Sir  W.  E.  Logan  had  ascertained,  as  early 
as  1843,  the  presence  of  an  abundant,  though  apparently  mo- 
notonous and  simple,  flora  in  the  Devonian  strata  of  Gaspd;  but 
it  was  not  until  1859  that  these  plants  were  described  by  the 
author  in  the  'Proceedings'  of  this  Society.'  More  recently 
Messrs.  Matthew  and  Hartt,  two  young  geologists  of  St.  John, 
New  Brunswick,  have  found  a  rich  and  interesting  flora  in  the 
semi-metamorphic  beds  in  the  vicinity  of  that  city,  in  which  a  few 
fossil  plants  had  previously  been  observed  by  Dr.  Gesner,  Dr. 

'  Copied  from  the  Quarterly  Journal  of  the  Oeologieal  8ocift;ft  Nov^  1861. 

*  HaII  and  VMHuem,  Reports  on  the  Geology  of  New  York;  Rogers,  Report  on 
PtoonsjWuiiA. 

*  (iiarL  Jour.  Geol.  Boc  Lond.,  xw,  477. 


812  /.  W.  Dawson  on  the  Flora  of  the  Devonian 

Kobb,  and  Mr.  Bennett  of  St.  John ;  but  they  had  not  been  fig- 
ured or  described.  These  plants  were  described  in  the  Com- 
dian  Naturalist*  together  with  some  additional  species,  of  the 
same  age,  found  at  Perry,  in  the  State  of  Maine,  and  pre* 
served  in  the  collection  of  the  Natural  History  Society  of  Port- 
land. The  whole  of  the  plants  thus  described,  I  summed  up  in 
the  paper  last  mentioned  as  consisting  of  21  species,  belonging 
to  16  genera,  exclusive  of  genera  like  Stenihergia  and  Lepidostro- 
bus,  which  represent  parts  of  plants  only. 

In  the  past  summer  I  visited  St.  John ;  and,  in  company  with 
Messrs.  Matthew  and  Hartt,  explored  the  localities  of  the  plants 

Previously  discovered,  and  examined  the  large  collections  which 
ad  been  formed  bv  those  gentlemen  since  the  publication  of  my 
previous  paper,  l^iic  material  thus  obtained  proving  unexpect- 
edly copious  and  interesting,  I  was  desirous  of  having  opportu- 
nities of  fuller  comparison  with  the  Devonian  Flora  of  New  York 
State;  and,  on  application  to  Prof.  Hall,  that  gentleman,  with 
consent  of  the  Regents  of  the  Univeisity  of  New  York,  kindly 
placed  in  my  hands  the  whole  of  his  collections,  embracing 
many  new  and  remarkable  forms.  Prof.  C.  H.  Hitchcock,  State 
geologist  of  Maine,  had  in  the  meantime  further  explored  the 
aepoaits  at  Perry,  and  has  communicated  to  me  three  new  species 
discovered  by  him.  The  whole  of  these  collections,  amounting 
in  all  to  more  than  sixty  species,  constitute  an  addition  to  the 
Devonian  flora  equal  in  importance  to  all  the  plants  previously 
obtained  from  rocks  of  this  age,  and  establish  for  some  of  the 
species  a  very  extensive  distribution  both  geologically  and  geo- 
grapliieally;  they  allow,  also,  more  satisfactory  comparisons  than 
were  heret(jfore  practicable  to  be  instituted  oetween  the  Devo- 
nian Flora  and  tliat  of  the  Carboniferous  period. 

I  shall  first  shortly  notice  the  geological  character  of  the  local- 
ities, with  lists  of  the  fossils  found  in  each,  and  shall  then  pro- 
ceed to  describe  the  new  species. 

I.  NoTieES  OF  THE  Localities  of  the  Devomax  Plaihs. 

1.  State  of  New  Yi^rlc. — The  geology  of  this  State  has  been  so 
fully  illustrated  by  Prof.  Hall  and  his  colleagues,  and  the  paral- 
lelism of  its  formations  with  those  of  Europe  has  been  so  exion- 
sively  made  known  by  Murchison  and  others,  that  it  is  onk 
necessary  for  mc  to  state  that  the  fossils  entrusted  to  me  bv  Prc£ 
Hall  range  from  the  Marcellus  Shale  to  the  Catskill  group  inclu- 
sive, and  thus  belong  to  the  Middle  and  Upper  Devonian  of 
British  geologists.  The  plants  arc  distributed  in  the  subdivisions 
of  these  groups  as  follows: — 

*  Vol  vii,  May,  1861. 


Period  in  Northeastern  America. 


818 


Upper  Devonian, 


unA  Simplicitas  Vanuxem. 
odendron  GaspUmum  JDawton. 
thytoo  prinoept  JDawwn. 


Catskill  Groups 

Cjolopteria  Jacksdkiii  DaiMon. 
Bliachiopteiis  punctata,  sp.  dot. 
cjeLopteroidea,  sp.  nov. 


Ilia  Yanuzemii  Ootpftert. 
^endron  gracile,  sp.  nov/ 
aria  exigna,  sp.  dot. 
odeodron  CbemnDgenae  HalL 
Mimgatum  Dawion, 


Chemung  Group. 

Lycopodites  Vannzemi,  sp.  dot. 
Cyclopteris  Halliana  Oappert. 
Psilopbyton  priocepa  J/awton, 
AcanthopbytoD  spioosum,  sp.  dot. 
RhacbiopteriB  striata,  sp.  dot. 


I^xyloo  mirabfle,  sp.  dot. 

cylon  Hallii,  sp.  dot. 

Kzyloo. 

iruL 

iio{^yllum  reniforme,  sp.  dot. 

tites  Traositionis  (f )  Oappert, 

Doniatus,  sp.  dot. 

odeodroD  Qaspiaoum  Dawson. 

somigatam  JDawaon. 


Middle  Devonian. 
Hamilton  Group. 

PsilopbytoD  priDcepe  Dawtom. 
Cordaites  RoDbii(t)  Dawton, 

,  sp.  DOT. 

angustifolia  Dawton, 

OTclopteris  iDcerta,  sp.  dot. 
luiacbiopteris  striata,  sp.  dot. 
—  teDuistriata,  sp.  dot. 
piDData,  sp.  DOT. 


Maine. — The  only  locality  in  this  State  that  has  hitherto 
ded  fossil  plants  is  Perry,  near  Eastport,  in  the  eastern  part 
le  State.  The  plant-bearing  rocks  are  grey  sandstones,  re- 
>ling  those  of  (iasp6,  and  associated  with  red  conglomerate 
trappean  or  tufaceous  rocks,  which,  according  to  the  recent 
rvations  of  Prof  C.  H.  Hitchcock/  rest  unconformably  on 
js  or  slates  holding  Upper  Silurian  fossils.^  I  have  little 
»t  that  these  beds  at  Perry  are  a  continuation  of  part  of  the 
8  observed  at  St  John,  New  Brunswick ;  and  it  is  probable 
they  are  Upper  Devonian.  The  following  species  occur  at 
place :" — 


odeodroD  OaspiaDum  Dawson, 
octrobus  RichardsoDii  i>at0«m. 
flobosus  JDawton. 
ibTtoo  priocepi  Dawton. 
phloeum  rbombicum,  sp.  dot. 


Megaphy  toD  t 

AporozyloD  t 

Cyclopteris  JacksoDi  Dotoson. 

browDii,  ep.  dot. 

Spbenopteris  HitcbcockiaDa,  sp.  dot. 


Canada. — Devonian  beds  holding  fossil  plants  occur  in 
em  Canada,  in  Gasp^,  and  in  Western  Canada,  at  Kettle 
t^  Lake  Huron.  At  the  former  place  there  is  an  extensive 
3  of  sandstones  and  shales,  regaraed  by  Sir  W.  E.  Logan  as 
isenting  the  whole  of  the  Devonian  series,  and  containing 

ow  ioclnded  iD  the  GhemuDg^. 

sport  oo  the  Qeological  SurTey  of  Maiae,  dow  io  the  press. 
M  also  Dotices  by  Dr.  Jacksoo  aDd  Prof.  Rogers  iD  the  Proeeedingi  of  the 
I  Society  of  Natural  HUtory. 
few  adfditioDal  species  discoTered  last  summer  will  shortly  be  described. 
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plants  throughout,  but  more  abundantly  in  its  central  portion' 
At  the  latter  a  few  plants  have  been  found  in  shales  of  Upper 
Devonian  age.  The  plants  found  at  Gasp^  were  described  in  my 
former  paper,  and  are — 


Prototaxites  Logani  DatMon. 
LepiJodcndroD  Oospianum  />at0«an. 
PttilophytoD  princeps  Dawtofi. 


Psilophjton  robiutiiu  Datnon. 
Selnginitei  formosus  Dmuon. 
Cordaitet  anguatifdlia  Dnwmnu 


The  plants  from  Kettle  Point,  noticed  with  doubt  in  my  fininer 
paper,  1  may  now  refer  to  the  following  species: — 

Sagenarla  Veltheimiana  GaepperL  \    Calamites  inomatos,  ap.  dot. 

4.  Xew  Brunswick. — The  rocks  in  the  vicinity  of  the  city  of 
St.  John,  constituting  a  part  of  the  coast  metamorphic  series  of 
New  Brunswick,  have  been  described  in  the  official  reports  of 
Dr.  Gesiier  and  Dr.  Eobb;'*  and  additional  facts  respecting  their 
strati  graphical  relations,  ascertained  by  Mr.  Matthew,  were  stated 
in  my  paper  in  the  Ginadian  Naturalist^  already  referred  ta 
The  new  interest  attaclied  to  these  beds,  in  consequence  of  the 
discovery  of  their  copious  fossil  flora,  induced  me  to  re-examine 
all  the  sections,  in  company  with  Mr.  Matthew,  during  my  late 
visit ;  and  that  gentleman  has  recently  extended  the  limits  of 
our  observations  eastward  in  the  direction  of  Mispec.  The 
results  of  these  observations  I  shall  state  in  some  detail,  as  the 
precise  age  of  the  St.  John  series  lias  not  until  now  been  deter- 
mined. 

The  oklest  rocks  seen  in  tlie  vicinity  of  St.  John  are  the  so- 
called  syenites  and  altered  slates  in  the  ridges  between  the  city 
and  the  Kennebeckasis  River.  These  rocks  are  in  great  part 
gueissose,  and  are  no  doubt  altered  sediments.  They  are  usually 
of  greenish  colors;  and  in  j)laces  they  contain  bands  of  dark 
slate  and  reddish  lelsite,  as  well  as  of  grav  quartzite.  In  their 
upper  part  tliey  alternate  with  white  and  graphitic  crystalline 
limestone,  which  overlies  them  in  thick  beds  at  M'Closkeney's 
and  Drury's  Coves  on  the  Kennebeckasis,  and  again  on  the 
St.  John  side  of  an  anticlinal  formed  by  the  syenitic  or  gneissose 
rocks,  at  the  suburb  of  Portland.  These  limestones  are  also  well 
seen  in  a  railway-cutting  five  miles  to  the  eastward  of  St.  John," 
and  at  Lilv  Lake.  Near  the  Kennebeckasis,  thev  are  uncon- 
formably  overlain  by  the  Lower  Carboniferous  conglomerate, 
which  is  coarse  and  of  a  red  color,  and  contains  numerous  frag- 
ments of  the  limestone. 

•  llipr)rts  of  the  Ocoloj^ical  Survey  of  Canada;  paper  on  the  Devonian  plaotiof 
Ga'ipH,  Qu'irt.  Junrn.  Grol.  Sor.  LouH.,  xv. 

'"  Gesiier's  Secoiicl  and  Third  Reports  on  the  Oeological  Survey  of  New  Brunh 
wick ;  Ri)bb.  in  Jolinston's  Report  on  the  Agriculture  of  New  Brunswick. 

"  At  thjjt  phicc  the  limestone  is  penetrated  by  a  thick  vein  of  graphic  granite, 
holdin;^  black  tourmaline ;  and  at  Drury  s  cove,  not  far  distant,  it  coataiDs  dyk«i  of 
dark  colored  trap. 
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At  Portland,  the  crystalline  limestone  appears  in  a  very  thick 
bed,  and  coDstitutes  the  ridge  on  which  stands  Fort  Howe.  Its 
oolors  are  white  and  grey,  with  dark  graphitic  laminae ;  and  it 
oontains  occasional  bancb  of  olive-colored  shale.  It  dips  at  a 
v^erj  high  an^Ie  to  the  southeast.  Three  beds  of  impure  gra- 
phite appear  m  its  upper  portion.  The  highest  is  about  a  foot 
m  thicKness,  and  rests  on  a  sort  of  underclay.  The  middle  bed 
m  thinner  and  less  perfectly  exposed.  The  lower  bed,  in  which 
a  shafl  has  been  sunk,  seems  to  be  three  or  four  feet  in  thickness. 
[t  is  very  earthy  and  pyritous.  The  great  bed  of  limestone  is 
seen  to  rest  on  flinty  slate  and  syenitic  gneiss,  beneath  which, 
however,  there  appears  a  minor  bed  of  limestone.  Above  the 
great  limestone  are  beds  of  a  hard  grey  metamorphic  rock,  ap- 
parently an  indurated  volcanic  ash,  associated  with  some  sand- 
Btone ;  and  this  is  succeeded  by  the  great  series  of  gray,  olive, 
and  black  shales  and  flags  which  underlie  the  city  of  St.  John. 
These  rocks  are  well  exposed  on  both  sides  of  Courtney  Bay,  in 
the  city  of  St.  John,  and  in  Carlton.  Though  somewhat  con- 
torted, they  have  a  general  dip  to  the  southeast,  at  angles  of  60° 
to  70**.  In  some  of  the  beds  tnere  are  great  nnmbers  of  Lingulce^ 
which  have  not  as  yet  been  identified  with  any  described  spe- 
cies. There  are  also  trails  of  worms,  and  scratches  which  may 
have  been  produced  by  the  feet  of  Crustaceans  or  the  fins  of 
fishes. 

The  comparatively  coarse  shales  above  described  nre  succeeded 
by  a  thick  band  of  black  papyraceous  shale,  much  contorted,  and 
with  a  few  thin  seams  of  calcareous  matter  arranged  in  the  con- 
cretionary forms  known  as  *cone-in-conc.'  No  fossils  were  found 
in  them,  but  two  thin  seams  of  anthracitic  coaly  matter  are 
stated  to  have  been  seen  on  their  line  of  strike  eastward  of 
Courtney  Bay." 

Overlying  these  beds,  is  a  group  of  very  different  character. 
It  consists  of  purplish-red  and  green  grit  and  shale,  with  beds  of 
red  conglomerate  and  red  sandstone.  Interstmtified  with  these 
are  massive  beds  of  a  greenish  rock,  consisting  of  trappean  and 
feldspathic  fragments,  imbedded  in  a  shining  reddish  paste,  or 
sometimes  presenting  the  appearance  of  a  compact  trap  or  amyg- 
daloid. This  rock  usually  presents  an  appearance  of  greater 
alteration  than  the  neighboring  beds,  and  contains  veins  of 
epidote,  quartz,  and  calc-spar.  Its  hard  and  massive  character 
causes  it  to  resist  denudation,  and  to  project  above  the  surface 
in  irregular  masses.  It  has  usually  been  regarded  as  a  trap ;  I 
am  disposed  however,  to  consider  it  as  more  probably  a  tufaceous 
or  volcanic  ash  rock,  except  in  a  few  places,  where  it  is  cither 
an  amygdaloid  trap  or  a  mass  of  fragments  of  such  material  too 

**  Gesner's  Second  Report. 
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intimately  connected  to  be  separated  from  each  other.  It  is  evi- 
dently a  stratified  member  of  the  series,  though  its  beds  are  verj 
unequal  in  hardness  and  texture,  and  probably  also  in  thickness. 
This  portion  of  the  series  is  well  exposed  on  the  east  side  of 
Courtney  Bay,  in  the  southern  part  of^  the  city  of  St,  John,  and 
in  the  direction  of  Carlton,  where  its  tufaceous  or  trappean 
members  constitute  prominent  elevations.  It  seems  also  to  be 
this  member  of  the  series  which,  turning  to  the  south,  constitutes 
Cape  Meogcnes. 

Keposing  on  the  rocks  last  described,  is  the  most  interesting 
member  of  the  series,  consisting  of  hard  buff  and  gray  sandstones, 
with  black  and  dark-gray  shales.  The  sandstones  contain  nu- 
merous Coniferous  trunks;  and  the  shales,  which  are  sometimes 
highly  graphitic,  abound  in  delicate  vegetable  remains,  often  in 
a  very  perfect  state  of  preservation.  The«e  rocks  appear  on  the 
east  side  of  Courtney  Bay,  near  Little  River,  at  the  extremity  of 
the  point  of  land  on  which  the  city  of  St.  John  stands,  an3  in 
the  ledges  and  cliffs  on  the  shore  westward  of  Carlton.  In  all 
these  places  they  are  quite  conformable  with  the  underlying 
rocks,  though  the  dip  gradually  diminishes  in  ascending. 

No  rocks  newer  than  the  above  are  seen  at  Carlton  or  in  the 
city  of  St.  John ;  but  near  Little  River  a  few  beds  of  red  shale 
and  coarse  sandstone  seem  to  indicate  the  commenc<}ment  of  a 
now  mcmb(T  of  the  series,  the  coast-section  failing  at  this  point. 
Mr.  Matthew  has,  however,  succeeded  in  finding  a  continuatioa 
of  tlic  section  further  inland,  exhibiting  first,  in  ascending  order, 
gray  sandstone  and  grit,  with  dark  shale  holding  fossil  plant?, 
among  wliii*.li  is  Calamitcs  7ra)isiti07iis.  This  may  perhaps  be 
regarded  as  the  top  of  the  group  last  mentioned.  Above  it,  and 
passing  into  it  at  their  base,  are  reddish  sandstones,  grits,  and 
conglomerates,  alternating  with  green,  greenish -gray,  and  red 
shale.  Resting  on  these,  is  a  thick-bedded,  coarse,  angular  con- 
glomerate, succeeded  by  evenly  bedded  shales,  shaly  sandstones, 
and  grits,  of  dark- red  and  purplish  colors.  These  are  the  high- 
est beds  seen,  as  beyond  this  j)lace  they  are  bent  in  a  synclinal, 
and  reappear  with  reversed  dips. 

Another  most  imporUmt  observation  of  Mr.  Matthew  is  that 
near  Red  Head  the  member  ol  the  St.  John  series  last  described 
is  overlain  unconformably  by  a  conglomerate  similar  to  that  of 
the  Kennebeckasis,  and  probably  the  Lower  Carboniferous  con- 
glomerate. It  dips  to  the  northwest,  or  in  the  opposit-e  direction 
from  that  of  the  underlying  beds,  at  an  angle  of  30°;  but  Mr. 
Matthew  regards  the  dip  as  due  in  part  to  fiilse  bedding. 

The  whole  of  the  deposits  above  described  may  be  summed 
up  as  follows,  the  thicknesses  stated  being  from  measurements 
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and  estimates  made  by  Mr.  Matthew,  and  to  be  regarded  afl 
merely  approximate." 

Carboniferous  System, 

Pett 

Coaree  red  conglomerate,  with  p<^bbles  of  the  underlying  rocks, 
and  constituting  in  this  vicinity  the  base  of  the  Carboniferous 
System. 

Devonian  System  {or  perhaps^  in  part,  Upper  Silurian), 

1.  Dark-red  and  greenish  shales;  flaggy  sandstones  and  grits; 
coarse  angular  conglomerate, 1850 

2.  Reddish  conglomerate,  with  quartz  pebbles;  reddish,  purple, 
and  grey  sandstones  and  grits;  dee[>*red,  gray,  and  pale-green 
shales.     A  few  fossil  plants, 2350 

3.  Blackish  and  gray  hard  shale  and  arenaceous  shale ;  buff  and 
gray  sandstone  and  flags.  Many  fossil  plants ;  Crustaceans  and 
Spirorbis,    -         -         -         -    ' 2000 

4.  Reddish  conglomerate,  with  slaty  paste  and  rounded  pebbles ; 
trappean  or  tuOiceous  rock ;  red,  purplish,  and  green  sandstones 

and  shales.     Thickness  variable, 1000 

5.  Black  papyraceous  shale,  with  layers  of  cone-in -cone  concre- 
tions,   400 

6.  Hard,  generally  coarse  and  micaceous,  gray  shales  and  flags,  of 
various  shades  of  color,  and  with  some  reddish  shale  and  tufa- 
ceous  or  trappean   matter  at  the  bottom.     Linyulcc^  burrows, 

and  trails  of  animalf,    -----         3000  t'eet  or  more. 

7.  White  and  ffray  crystalline  limestone,  with  bands  of  shale  and 
beds  of  graphite, 600  feet  or  more. 

8.  Gneiseose  and  other  metamorphic  beds,  with  bands  of  quartz- 
rock  and  slate.     Thickness  unknown. 

The  Devonian  age  of  the  upper  members  of  this  great  series 
of  beds  I  regard  as  established  by  their  fossils,"  taken  in  con- 
nection with  the  unconformable  superposition  of  the  Lower  Car- 
boniferous conglomerate.  The  age  of  the  lower  members  is  less 
certain.  They  may  either  represent  the  Middle  and  Lower  De- 
vonian, or  may  be  m  part  of  Silurian  age.  Their  only  determina- 
ble fossil,  the  Lingula  of  the  St.  John  shales,  affords  no  decisive 

"  In  my  paper  in  the  Canadian  Naturalint,  I  gave  a  sectional  view  of  the  gen- 
eral arrangement,  as  oheerred  on  a  line  of  section  from  the  Kennebeckiutis  River  to 
the  extremity  of  the  peninsula  un  which  St.  John  stands.  The  sections  referred  to 
in  the  text  represent  the  same  series,  as  seen  on  the  east  side  of  ('ourtnuy  Bay, 
immediately  to  the  east  of  St.  John,  with  the  continuation  ascertained  by  Mr.  Mat- 
thew towards  the  Mispec  River. 

**  The  scanty  animal  remains  of  the  plant-bed^  N(».  B  accord  very  well  with  the 
eridence  of  the  f(»sflil  plants.  They  are  a  small  Trilobite,  apparently  a  Phillipnti, 
and  three  other  Crustaceans,  one  of  whicli  is  probably  a  Sty/onurM,  another  a  Euryp- 
t€rus,  and  the  third  a  Decapod  not  apparently  referable  to  any  deticribed  genus. 
Hem  Crustaceans  are  now  in  the  hands  of  Mr.  Salter.  (See  his  paper  on  these 
lbesil0i,read  before  the  Geological  Society,  May  21,  1862.)  There  is  also  a  shell, 
apparently  a  Laxonetna^  and  a  Spirorbi*. 
Am.  Jouk.  Sct. — Secoxd  Series,  Vol.  XXXV,  No.  105.— Mat,  1863. 
41 
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solution  of  this  question,  and  the  evidence  of  mineral  charackn 
is  not  to  be  relied  on  in  the  case  of  beds  so  remote  from  than 
regions  in  which  the  Devonian  rocks  of  America  have  heen 
most  minutely  studied. 

In  mineral  character,  Nos.  1  and  2  of  the  above  sectional  list 
might  very  well  represent  the  Old  Ked  Sandstone,  or  Gatskill 
group,  of  the  New  York  geologists.  Nos.  8  and  4  might  be  re- 
garded as  the  analogues  of  the  Chemung  and  Portage  groups. 
No.  5  would  represent  the  Genesee  Slate;  No.  6  the  remainaer 
of  the  Hamilton  group;  No.  7  the  Corniferous  Limestone;  and 
No.  8  might  be  regaraed  as  a  metamorphosed  equivalent  of  the 
Oriskany  and  Schoharie  Sandstones.  The  entire  want  of  the 
rich  marine  fauna  of  these  formations  is,  however,  a  serious  ob- 
jection to  this  parallelism.  If,  on  the  other  hand,  we  employ  u 
our  scale  of  comparison  the  development  of  the  Devonian  sys- 
tem in  Giispo,  Nos.  1  and  2  will  correspond  very  well  with  we 
upper  member  of  the  Gasi)e  scries,  and  No.  3  with  the  rich 
plant-bearing  beds  of  the  middle  of  that  series;  but  no  mineral 
equivalent  of  the  St.  John  shales  and  limestones  occurs  at  Gasp^ 
unless  we  seek  for  it  in  the  Upper  Silurian. 

The  rocks  of  the  St.  John  ^roup  extend  alon^  the  coast  as  &r 
as  the  frontier  of  Maine,  and  there  can  scarcely  be  any  doubt 
that  the  plant-bearing  beds  at  Perry  represent  some  portion  of 
the  St.  John  scries,  most  probably  Nos.  2  and  3  of  our  sectional 
list.  At  Perry,  the  plant-beds  rest  on  a  trappean  bed,  which 
mjiy  be  the  equivalent  of  our  No.  4,  a  memoer  of  the  series 
much  more  constant  in  its  occurrence  than  would  be  anticipated 
from  its  composition.  According  to  Prof.  Hitchcock,  this  last 
bed  at  Perry,  rests  unconformably  on  shales  containing  a  Lingula^ 
apparently  not  iiloiiiical  with  tliat  of  St.  John,  and  also  other 
fossils  of  distinct  Upper  Silurian  forms.  The  analogy  of  Perry, 
therefore,  as  well  as  of  Gaspe,  would  point  to  an  Upper  Silurian 
age  for  the  lower  members  of  the  St.  John  series,  though  at  St 
John  they  appear  to  be  conformable  with  the  overlying  beds. 
On  the  other  hand,  the  unconformability  at  Perry  Venders  it 
possible  that  the  lower  members  of  the  St.  John  series  may  be 
wanting  there;  and  to  assign  a  Silurian  dati^  to  the  lower  beds 
at  St.  John  would  imply  the  entire  absence  of  the  copious  and 
characteristic  l^ower  Devonian  marine  fauna  observed  at  Gaspe 
and  in  Nova  Scotia,  as  well  as  in  Maine,  though  not  in  imme- 
diate connection  with  the  Perry  beds;  while,  if  the  whole  series 
of  St.  John  be  Devonian,  the  absence  of  this  fauna  would  be 
accounted  for  by  the  metamorpliism  of  the  lower  beds. 

In  the  present  state  of  the  evidence,  it  would  be  premature  to 
decide  this  question,  which  may  be  settled  either  bv  the  dis- 
covery of  portions  of  the  lower  beds  in  a  less  altered  state,  or 
by  tracing  the  St.  John  series  into  connection  with  the  similar 
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t8  ia  Maine.  In  the  meantime,  therefore,  we  may  be  con- 
»  regard  the  upper  members  of  the  series  as  belonging  to 
!;er  part  of  the  Devonian  Period,  leaving  the  lower  mem- 

0  be  regarded  as  Lower  Devonian  or  possibly  Upper  Si- 
• 

)  fossiliferous  portion  of  the  St.  John  series  presents  the 
t  local  flora  of  the  Devonian  Period  ever  discovered.  It 
oels,  in  number  of  genera  and  species,  the  Lower  Garbon- 
3  flora  as  it  exists  in  British  America,  and  is  comparable 
hat  of  the  Middle  Coal-measures,  from  which,  however,  it 

1  very  remarkably  in  the  relative  development  of  different 
I,  as  well  as  in  the  species  representing  those  genera. 

I  only  just  to  observe,  that  the  completeness  of  the  foUow- 
st  is  Que  to  the  industrious  labors  of  an  association  of 
;  gentlemen  of  St.  John,  who,  under  the  guidance  of  Messrs. 
ew  and  Hartt,  have  diligently  explored  every  accessible 
rithin  some  distance  of  the  city,  and  have  liberally  placed 
collections  at  my  disposal  for  the  purposes  of  this  paper. 

Ojclopteris  obtusa  0<jeppert, 

Turia,  sp.  nov. 

Talida,  vp.  dot. 

NeuropteriB  serrulata,  sp.  nov. 

poljmorpha,  ap.  nov. 

Spbenopteris  HoeDinghausi  Brongn. 

marginata,  sp.  dot. 

Harttii,  sp.  nor. 

Ilitchcockiana,  sp.  nov. 

Hjmenophyllites  Gersdorffii  Gfapperi, 

obtusilobus  Gcsppert, 

curtilobius  sp.  nov. 

Pecopteiis  (Alethopteris)  diserepADi,  sp. 
nov. 

( )  ingens,  sp.  nov. 

( )  olMCura  (!)  Letgvwettx, 

Trichomaoites,  sp.  nov. 
Cardiocarpum  corautum,  sp.  nov. 

obliquum,  sp.  nov. 

Trigonocarpom  racemosom,  tp.  nov. 

be  continued). 


Ion  Goangondianum  Da^uon. 
a  palpebra,  sp.  nov. 
ia  ficoides  (var.)  Bnmgn, 
Bs  Transitionia  Oceppert, 
in«formis  Bronan, 
hvllites  adculans,  sp.  nov. 
ifolia,  sp.  nov. 
itigera,  sp.  nov. 
igifolia  Brongn, 
rvula  Dowsom. 
ia  aeaminata,  sp.  nov. 
>hjllum  antiquum  i>aioioft. 
ia  dispalans,  sp.  nov. 
endron  Gaspianurn  Dawton, 
iites  Matthew!  DawMm, 
rton  elegans,  sp.  nov. 
ibrum,  sp.  nov. 
«  Robbii  Dotofon. 
^Qstifolia  DawBon, 
aris  Jacksoni  Dawton, 

(To 


RXXIL — On  the  nature  and  advantages  of  the  Olobe  Lens 
or  the  Photographic  Camera  ;  by  Coleman  Sellers. 

c  Globe  Lens  for  photographic  cameras,  patented  by  Messrs. 
on  and  Schnitzer  of  New  x  ork,  is  now  attracting  so  much 
on  and  is  the  subject  of  such  contradictory  statements,  that 
•  notice  of  it  by  one  who  has  tried  it  may  not  be  uninter- 
to  the  readers  of  this  Journal.  Photography,  with  the 
ery  of  the  use  of  collodion,  seemed  to  leap  into  its  present 
osition  at  one  bound,  at  least  so  far  as  the  chemistry  of 
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the  art  is  concerned.  The  negatives  of  to-day  look  like  the  negt 
tives  of  the  first  experimenters,  and  the  chemical  process  of  their 
production  is  essentially  the  same.  But  with  the  optics  of  pho- 
tography the  case  is  different — here  there  has  been  a  steady  im- 
provement. Tlic  wants  of  tlic  portraitists  have  been  met  by  the 
construction  of  new  objectives  suited  to  the  style  of  pictures  to 
be  produced.  In  these  instruments  depth  of  field  with  free  ad- 
mission of  a  large  volume  of  light  was  what  was  mast  sought  for. 
Theory  could  not  dictate  what  shape  or  combination  of  lenses 
would  best  produce  this  result,  and  patient  experiments  were  re- 
sorted to.  The  requirements  of  landscape  photography  are  quite 
different  from  tlioso  of  portraiture.  A  portrait  tube  may  be  aaed 
to  take  vifws  if  it  Vie  i)roviiled  with  a  stop  or  small  opening  to 
limit  the  amount  of  rays  passing  through  it  and  thus  to  deepen  the 
field,  or  increase  the  *  reach'  oi'  the  instrument  as  it  is  technicJly 
called.  This  involves  loss  of  lijrht,  and  con.<?equently  diminishes 
the  quickness  of  its  working.  \Vc  hear  continually  of  rapid  or 
iustantan«.^ous  photography,  and  are  often  led  to  believe  that  the 
rapidity  is  to  b<?.  ascribed  to  some  wonderful  sensibility  of  the 
chemicals  used,  but  this  is  only  partially  true,  and  to  the  optician 
is  due  the  most  of  the  merit  of  instantaneous  pictures.  A  po^ 
trait  tube  willi  its  full  opening  will,  in  a  sky-light  room,  proauce 
a  j)icture  in  pcrhtips  ten  or  lifteen  seconds.  This  same  instru- 
ment, with  the  same  opening  and  same  chemicals,  exposed  to  an 
extended  view  in  bright  sun  light,  could  not  be  opened  and  shut 
quick  enough;  the  immense  volume  of  light  reflected  from  so 
large  an  area  of  sj^aee  being  concentrated  on  the  same  sized 
plate  as  in  the  first  ease,  would  be  too  violent  in  its  action,  and 
from  the  nature  of  the  instrunn'nt  near  and  distiint  objects  could 
not  be  brought  into  foeus  at  the  same  time. 

The  linman  eye,  when  the  head  is  at  rest,  takes  in  an  angle 
of  view  of  at  least  70°  or  80  \  the  whole  of  which  is  not  seen 
clearlv  at  once  but  can  be  examined  in  detail  bv  the  almost  un- 
conseious  rolhng  motion  of  the  eye  in  its  socket — the  actual  in- 
cluded angle  of  clear  vision  at  any  one  instant  being  only  1°  ot2^. 
Ht^iiee  a  picture  of  a  landscape,  for  instance,  to  fill  the  eye  and 
seem  a  true  representation  of  nature,  should  include  an  ariEjleof 
at  least  OU".  Ordinarv  instruments,  such  as  have  heretofore^l.H*en 
used,  do  not  include  an  angle  of  mi'»re  than  one-half  this  amount 
and  hence  has  originated  the  complaint  that  photographic  views 
represent  mere  patehes  of  scenery  and  not  j>ictures.  1  remember 
once  standing  on  a  bridiro — camera  in  hand — and  looking  up  the 
romantic  Wissaliieon.  The  picture  presented  to  mv  eve  was  very 
beautiful — the  eenire  a  waterfall  framed  in  on  botb  sides  bv  wild 
and  rugged  rocks  and  spanned  above  by  the  arcli  of  a  railroad 
bridge  eri)ssinfr  at  the  tops  of  the  clitls.  The  tbregroinid  was 
made  up  of  a  stony  bed,  where  danced  and  foamed  the  raj^iJ  cur- 
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planted  the  camera  and  hoped  soon  to  peel  off  from  this 
I  view  a  cuticle  (as  Dr.  Holmes  says)  which  like  plates  of 
Id  be  split  and  re-split  for  the  collections  of  my  friends, 
he  ground  glass  I  found  nought  but  the  tumbling  water. 
5,  no  bridge,  no  stony  river  bed — the  poor  camera  in  its 
ead  was  incapable  of  taking  in  the  whole  of  the  charm- 
re.  One  of  the  dreams  of  the  photographer  has  been  of 
iment  which  should  embrace  a  large  angle  and  thus  sat- 
^ants  of  the  eye ;  but,  with  the  majority  of  the  attempts 
irection  came  other  evils,  the  greatest  of  which  was  ois- 
f  the  marginal  lines.  The  aplanatic  lens  of  Grubble  is 
omprise  an  angle  of  70°,  but  in  a  view  before  me  of 
>)llege,  Dublin,  taken  with  this  lens,  there  is  a  curvature 
*aight  lines  of  the  roof  of  more  than  one-eighth  of  an  inch 
ngth.  Mr.  Sutton's  panoramic  lens,  a  sphere  of  glass 
Lh  water,  includes  a  very  large  angle,  over  100°,  on  the 
I,  but  the  pictures  are  produced  on  curved  plates,  which 
curved  holders,  baths,  and  printing  frames,  and,  in  the 
rchitectural  pictures,  the  right  lines  are  distorted,  unless 
ire  be  bent  to  the  curvature  of  the  plate  upon  which  it 
5n,  and  thus  viewed  near  the  centre  of  the  curvature, 
[arrison  and  Schnitzer  globe  lens  consists  of  two  achro- 
eniscus  lenses  placed  with  their  concave  sides  together, 
lade  that  their  outer  curved  surfaces  form  part  of  a  per- 
Te  and  the  light  is  admitted  through  an  aperture  placed 
between  the  two  lenses, 
be  exact  centre  of  the  ex- 
)here.  The  annexed  fig- 
ssents  one  of  these  instru- 
L  and  B  being  the  menis- 
38,  and  C  the  centre  open- 
)ugh  which  the  rays  of  ^p(- ■'■'•'•^'^^ P^l — v — \ 

.^T^l  #V  ^  1  *       ■••L.,      .       I  fcWfcui  ■■■■■!      IIIIMM       lllll     lailll     Til  II    II  ■      ] 

3S.     The  focus  of  such  a      *    "  ^^^^         *^ 


and  three-quarter  inches 
eter  is  two  and  one-half 
)r  distant  objects,  measur- 
1  the  surface  of  the  back 
he  ground  glass  D.  The 
•  light  produced  is  five 
I  diameter,  and  from  this  may  be  cut  the  ordinary  8" 
)f  a  stereoscopic  picture.  The  included  angle  of  light 
ve  inch  circle  is  76°,  and  in  a  three  inch  square  picture 
a  it  is  contained  just  four  times  the  area  of  any  in- 
t  I  have  ever  tried,  suited  to  similar  work.  The  re- 
e  property  of  this  lens  consists  in  its  absolute  correct- 
reproduction.  If  it  is  used  for  copying  purposes,  the 
1  lines  are  copied  as  straight  as  the  originals,  and,  if 
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a  copy  be  made  the  same  size  as  the  original,  the  photograpluB 
copy  will,  if  laid  upon  the  original,  match  it  in  every  fine.  I 
have  said  that  the  globe  of  2^''  focus  will  make  a  circle  of 
light  of  5''  diameter.  This  is  when  a  distant  landscape  is  ia 
focus.  If  it  is  used  for  copying,  the  circle  of  light  increiM 
in  diameter  as  the  object  approaches  the  front  lens  and  the 
ground  glass  recedes  to  focus,  so  that  an  instrument  which  will 
cover  a  given  size  plate  for  views  will  cover  one  of  twice  iha 
size,  when  reproducing  the  size  of  the  original.  As  the  lenaei 
increase  in  size  and  length  of  focus,  the  plates  covered  increan 
in  size,  and  the  amount  of  glass  in  the  lenses  bear  a  larger  pro- 
portion to  the  brass  work  in  which  they  are  mounted,  and  henoe 
the  included  angle  of  vision  is  increased,  so  that  while  in  the 
2i  inch  globe  the  included  angle  is  75°,  in  a  12  inch  slobe  (that 
is,  one  of  12"  focus)  the  included  angle  is  over  90°.  It  has  been 
said  that  the  light,  being  admitted  through  a  round  hole  in  i 
plane  plate  in  the  centre  of  the  instrument,  must  be  much  more 
intense  at  the  centre  of  the  tield  than  at  the  margin,  and  some 
writers  have  stated  this  fault  to  be  one  of  great  magnitada 
Practice  however  does  not  show  the  evil  to  be  so  great  as  they 
represent,  if  it  exists  at  all.  By  reference  to  the  cut,  it  will  lie 
seen,  that  the  dotted  lines  x  x  representing  a  pencil  of  light  of  the 
diameter  of  the  centre  opening  passing  through  the  axis  of  the 
instrument,  and  y  y  representing  a  pencil  of  light  passing  through 
the  same  opening  obliquely,  doubtless  the  area  of  the  centre  one 
will  be  the  largest,  but  as  it  passes  through  much  thicker  glass 
than  the  rays  yy^  may  not  the  ultimate  effect  of  each  be  equal- 
ized ?  I  do  not  pretend  to  any  knowledge  of  the  theory  oi  op- 
tics, and  must  confine  myself  to  facts.  In  the  trial  of  many  of 
these  lenses,  of  different  sizes,  1  have  never  found  the  evil  to 
exist,  and  all  the  pictures  I  have  made  with  the  globe  lens 
are  remarkable  for  the  even  illumination  of  the  Held.  At 
the  last  two  meetings  of  the  Photographic  Society  of  Philadel- 
phia, (February,  1863,)  the  merits  of  these  lenses  have  been 
discussed — full  credit  for  correctness  of  reproduction  was  ac- 
corded to  them  by  all ;  but  the  quickness  of  working  was  quea- 
tioued  b}'  one  gentleman,  who  stated  that  in  broad  sunlight  he 
had  exposed  an  engraving  for  several  minuter  and  had  obtained 
an  under-exposed  negative,  while  all  others  present  who  had 
tried  them  were  unhesit^ating  in  their  assertions  that  they  were 
remarkably  quick  workers  when  the  size  of  aperture  was  taken 
into  consideration.  A  few  days  ago  I  placed  in  bright  sunlight 
an  engraving  from  the  London  Art  Journal,  and  copied  it  ou  a 
6^X8^  plate  with  the  same  size  instrument  as  was  used  by  the 
gentleman  who  (]uestioned  its  quickness.  An  exposure  of  25 
seconds  gave  an  impression  which  flashed  up  instantly  under 
the  developer,  assuming  greaX.  rnXftXisv^.-^  ycl  \.\\^  V\^l\t  and  showing 
unmistakable  symptoina  of  ovex  ^:t\iO^\\x^^%<^^^\»\^5»ssL 'wfc'^ 
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reason  why  the  same  law  should  not  hold  good  with  these  lenses 
18  with  others,  viz. :  that,  with  the  same  area  of  opening  to  admit 
lights  the  shorter  the  focus  the  quicker  they  will  work.  For 
interiors,  the  short  focus  and  large  angle  of  vision  possessed  by 
these  instruments  render  them  invaluable,  and  as  they  are  pro* 
vided  with  a  revolving  diaphragm  plate  in  the  centre  (not  shown 
in  the  cut)  various  sizes  of  aperture  can  be  brought  into  position, 
just  as  the  stops  under  the  table  of  some  compound  microscopes 
aie  arranged,  and  thus  the  largest  amount  of  light,  consistent 
with  sharpuess,  admitted. 

In  the  English  journals,  when  the  accounts  of  this  instrument 
were  first  published,  it  was  denounced  in  no  measured  terms, 
ts  being  constructed  on  erroneous  principles,  and  the  assertion 
has  even  been  made  that  its  very  shape  must  give  fearful  dis- 
tortion to  marginal  lines,  but  since  it  has  been  proved  to  be  no 
fidlure,  and  its  success  is  no  longer  an  experiment,  comes  the 
unwilling  acknowledgment:  "The  principle  of  its  construction 
most  insure  correct  marginal  lines,  and  last  of  all  comes  the 
declaration  that  it  is  "old,  very  old."  Everybody  had  been 
making  them  for  years  and  there  is  no  merit  of  invention  due  to 
the  patentees  I  Granting  that  lenses  may  have  been  made  with 
an  external  spherical  focus,  as  is  the  Sutton  case,  it  will  be  dif- 
ficolt  to  produce  a  lens,  made  previous  to  the  invention  of  this 
now  described,  composed  of  two  achromatic  meniscus  lenses  com- 
bined as  these  are  and  producing  a  like  result.  The  theory  of 
aeration  and  mode  of  construction  of  the  globe  lenses  admit  of 
eir  being  readily  made  of  various  focal  lengths,  and  thus,  by  the 
use  of  a  series  of  instruments,  the  whole  included  angle  can  be 
made  available  on  any  size  plate  that  may  be  desired ;  the  six 
inch  focus  covering  a  ftJ-^xS^"  plate  and  the  12"  focus  lens  cover- 
bg  14"Xl8"  each  including  the  same  angle.  One  great  advan- 
tage of  short-focus  lenses,  when  there  is  no  spherical  distortion,  is 
in  the  appearance  of  perspective  produced.  If,  for  instance,  we 
would  view  a  machine  or  statue  to  the  best  advantage,  we  stand 
at  such  a  distance  from  it  as  will  admit  of  our  viewing  the  whole 
of  it  in  the  eye  at  once,  and  can  then  best  judg(;  of  its  proportion. 
If  now  a  picture  be  made  by  an  instrument  of  long  focus,  it 
will  be  so  far  away  from  the  object  to  be  depicted  as  to  make, 
as  it  were,  too  nearly  a  plane  or  fiat  view  of  it,  deficient  in  pcr- 
qiective  effect.  With  the  very  shortest  focus  of  this  new  lens 
(the  3i"  focusV  this  perspective  eflect  may  be  too  much  exag- 
seratecf,  but  with  all  the  other  sizes  it  is  not,  and  with  the  globe 
mis  and  with  this  only  have  been  produced  pictures  which 
■eem  to  me  to  convey  ajust  idea  of  size  and  proportion.  Some 
year  or  so  ago,  Messrs.  B.  and  H.  T.  Anthony  published  a  series 
of  stereographs  of  Niagara,  which  seemed  to  me  when  I  first  saw 
them  to  bnng  to  my  mind  all  the  wonders  of  the  stupendous 
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cataract,  and  all  to  whom  I  have  shown  them  seemed  similarly 
impressed :  it  was  not  until  recently  that  I  learned  that  they  were 
taken  with  the  Harrison  globe  lens,  thus  furnishing  another  con- 
vincing argument  in  my  mind  of  the  value  of  the  instrument 
I  cannot  too  strongly  urge  their  adoption  by  photographers,  and 
am  proud  of  them  as  originating  in  America.  The  shortnes  of 
their  focus  adds  much  to  their  portability,  as  the  camera  is  mads 
smaller  than  usual,  and  amateur  field  photOCTaphy  with  the  globe 
lens  and  dry  plates  is  a  pleasure  in  place  of  a  labor.  Its  advan- 
tages may  be  summed  up  in  a  few  words.  Short  focus,  dear 
definition,  wide  angle  of  included  vision,  absolute  correctness  of 
copy  on  a  plane  surface,  and  tolerably  quick  work.  It  takes  the 
place  entirely  of  the  orthoscopic  lens,  giving  absolute  correctr 
ness  to  marginal  lines,  while  the  orthoscopic  was  only  appros' 
imatcly  correct.  It  fills  all  the  requirements  of  a  lens  for  land- 
scape and  architectural  work,  and  is  wanting  only  in  the  one 
thing  of  absolute  instantaneity  of  action. 

Philadelphia,  March  10,  1868. 

[We  may  add  to  Mr.  Seller's  notice  of  the  'Globe  Lens'  that 
this  instrument  has  been  found  to  reproduce  military  and  other 
maps  and  plans  with  a  minute  fidelity  heretofore  unattained; 
and  by  their  use  our  Army  and  Navy  are  furnished  with  photo- 
graphic copies  of  manuscript  maps  and  Coast-Survey  plans,  in 
which,  as  appears  from  the  statements  of  the  officers  in  charge, 
there  is  no  sensible  distortion  of  the  right  lines,  even  on  very 
large  plates. — Eds.] 


Art.  XXXIII. — 0«  (he  GUicial  orifjin  of  certain  Lakes  m  Sipiter- 
land^  the  Black  Forest,  Great  Britain,  Sweden,  NortJi  AmericOf 
and  elaewhere;  by  A.  C.  JIamsaY,  F.R.S.,  President  of  the 
Geological  Society,  «S:c.     (Communicated  by  the  Author.)* 

Erroneous  theories  of  the  transport  of  Alpine  Blocks, — In  the 
year  1859,  in  a  series  of  papers  by  the  members  of  the  Alpine 
Club,  I  published  a  memoir  in  which  I  compared  the  old  glacier* 
of  Nortn  Wales  with  those  of  Switzerland ;  and  in  it,  among 
other  matters,  T  explained  the  glacial  origin  of  certain  rock- 
basins  now  holding  lakes,  on  the  watersheds  and  in  the  old  gla- 
cier-valleys of  both  those  countries ;  and  in  a  later  edition  of 
the  same  memoir,  published  as  a  separate  book,  with  additions,' 
I  extended  these  generalizations  to  many  of  the  lakes  in  Suth- 
erlandshire. 

In  the  same  work  I  also  expressed  an  opinion  that  the  blocis 

'  From  the  Qimrterlj  Jounial  of  the  Geological  Society  for  August,  1862, 
'  'The  Old  Glaciers  of  North  Wales.'     Longman  db  Co. 
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Monthey,  in  the  valley  of  the  Bhone,  and  the  great  erratic 
alders  that  strew  the  southern  flank  of  the  Jura  had  been 
nsported  by  icebergs  derived  from  glaciers  which  descended 
the  Alpine  valleys  to  the  sea-level,  during  a  period  of  sub- 
trgence  in  which  the  low  country  that  lies  between  the  Jura 
i  the  Oberland  was  covered  with  erratic  drift. 
There  was  nothing  new  in  this  latter  opinion,  for  it  had  pre- 
^Qsly  been  held  by  several  distinguished  geologists,  both 
glish  and  continental. 

3ince  then  I  have  twice  revisited  Switzerland,  and  have  seen 
xl  reason  to  change  mv  opinion  respecting  the  cause  of  the 
nsport  of  erratic  blocks  to  Monthey  and  the  Jura,  and  of 
ria  not  remodelled  by  rivers^  &c.,  that  lies  scattered  over  the 
rlands  of  Switzerland)  or  that  borders,  or  lies  in  great  mounds 
11  out,  in  the  plain  of  Piedmont  and  Lombardy.  I  am  now 
ivinced,  for  example,  that  the  vast  circling  moraine  of  Ivrea, 
ticed  by  Studer  in  1844,  was  shed  from  a  glacier,  105  miles 
length,  that  filled  the  valley  of  Aosta  to  a  height  of  more 
in  2000  feet)  and  protruded  far  into  the  plain  ;  while  on  the 
rth  a  still  greater  glacier,  long  ago  described  by  Charpentier, 
wed  from  the  valley  of  the  Ehone  right  across  tne  low 
intry  untU  its  end  abutted  on  the  Jura.  As  there  are  still 
my  persons  in  England  who  doubt  these  conclusions,  it  may 
t  be  beside  the  question  to  state  the  considerations  that  led 
)  to  reject  the  old  theory. 

Reasons  for  abandoning  the  older  theories, — I  first  began  to  doubt 
d  correctness  of  my  earlier  opinions  in  the  summer  of  1860, 
lile  examining  the  country  near  Bonn,  the  banks  of  the  Mo- 
lie,  and  the  Eifel.  Neither  in  the  valleys  nor  on  the  wide 
ble-lands  on  both  sides  of  the  Khine  and  the  Moselle  is  there 
J  sign  of  glacial  drift.  Excepting  alluvial  debris  in  the  val- 
fBf  the  native  rock  is  generally  quite  bare  of  transported  de- 
:tu8;  and  the  only  marks  of  glaciation  lie  low  on  the  sides  of 
e  Moeelle,  where  the  floating  down  of  the  river-ice  has  fre- 
lently  rounded,  polished,  and  striated  the  rocky  banks  in  the 
rection  of  the  flow.  Boulders,  transported  from  further  up 
e  stream,  also  sometimes  lie  on  the  shores.  But,  in  the  ab- 
Qoe  of  true  drift,  I  considered  that,  had  Switzerland  been  de- 
eesed  at  least  8000  feet,  until  its  mountains  were  washed  by  a 
ft  that  floated  transported  blocks  to  the  higher  Jura,  the  table- 
Qdfl  of  Bhenish  Prussia  and  Westphalia  would  also  possibly 
kve  been  submerged,  and  more  or  less  covered  with  glacial 
itritos.  Further  up  the  Rhine  and  in  the  Black  Forest  the 
me  absence  of  marme  drift  prevails.  There,  looking  eastward 
wards  the  Bhine,  the  mountains,  chiefly  of  gneiss,  are  wonder- 
Uy  scarred,  telling  the  observer  of  the  wasting  effects  of 
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frost,  ice,  ram,  and  rivers,  probably  ever  since  the  close  of  the* 
Miocene  period.    In  the  valley  of  Oberweiler,  between  Mull- 
heim  and  the  watershed,  I  observed  occasional  heaps  of  moraine- 
like detritus,  in  which  by  diligent  searching  I  found  a  few  sUmes 
marked  with  the  familiar  glacial  scratchings. 

In  the  interior  towards  Schonau  and  the  Belchen,  the  rocb 
being  generally  soft  and  schistose,  no  very  decided  signs  of  old 
glaciers  occur,  and  no  part  of  the  country  shows  symptoms  of 
the  presence  of  drift.  Altogether,  the  country  looks  as  if  it  had 
stood  in  the  air  for  so  great  a  period  that,  even  if  glaciers  were 
once  present,  they  had  disappeared  so  long  ago  that  all  the  more 
promment  signs  of  degradation  are  now  due  to  rain  and  nmning 
water.  But  further  in  the  interior  it  is  altogether  diGferent;  for 
the  signs  of  old  glacier-ice  are  plentiful  enough,  and  for  miks 
round  the  Feldberg,  which  rises  4982  Baden  feet  above  the  set, 
the  sides  of  the  valleys  to  the  very  summits  of  the  momktains 
are  often  strikingly  moutonnees^  though  the  rounded  forms  are 
generally  roughened  and  frequently  half  ruined  with  age.  On 
tnese,  striations,  though  rare,  may  occasionally  be  discovered 
(running  in  the  direction  of  the  valleys),  although  the  n^id  rate 
at  which  the  rock  .weathers  is  much  against  their  preservation. 
Moraines  also  are  not  uncommon.  At  the  foot  of  tne  Feldbeig, 
on  the  east,  there  is  a  beautiful  circular  lake,  called  the  Feldsee^ 
surrounded  by  tall  cli&  of  gneiss  and  granite  in  the  6h^)e 
known  in  Scotland  as  a  corrie — a  form  eminently  characteristic 
of  all  glacier-countries  past  or  present.  The  outer  side  of  the 
lake  is  dammed  up  by  a  perfectly  symmetrical  moraine,  curving 
across  the  valley,  and  formed  of  sand,  gravel,  and  of  granite 
and  gneiss,  often  in  large  boulders.  It  is  now  covered  with 
pine-trees.  The  lake  is  deep,  and  the  moraine  rises  from  25  to 
40  feet  above  the  water.  Outside  the  moraine  lies  a  flat  marsh, 
still  retaining  traces  of  having  been  a  lake,  once  also  dammed 
by  a  second  and  outer  moraine,  formed  chiefly  of  large  angular 
blocks  of  gneiss,  piled  irregularly  on  each  other  like  the  (dd 
moraine  of  Cwm  bochlwyd,  above  Llyn  Ogwen  in  Caernarvon- 
shire. Quantities  of  moraine-matter  strew  the  valley  for  two  or 
three  miles  further  down  to  the  little  marshy  lake  at  Waldbaner, 
which  is  also  dammed  up  by  moraine-rubbish,  in  one  place 
rudely  stratified,  like  some  of  the  old  moraine-heaps  on  the 
Jura  and  parts  of  the  great  moraine  of  Ivrea ;  or  like  the  heape 
of  g\2iC\eT'debris  that  often  border  the  lakes,  marshes,  and  w 
peat-mosses,  once  lakes,  that  diversify  the  lowlands  of  Switzer 
land.  At  the  upper  end  of  the  Alb  Thai  also,  at  the  entrance 
of  Menzenschwanden  Alb,  I  saw  four  moraines  curving  acro« 
the  valley,  arranged  concentrically  one  within  another,  like 
those  at  the  end  of  the  glacier  of  the  Ehone ;  and  for  many 
miles  in   the  Alb  YaWey,  \>o\!ti  «Joon^  ^w4  below  St.  Blasien, 
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roches  numlonnees  stand  like  islands  through  the  alluvium,  while 
it  is  also  plain  that  the  sides  of  the  mountains  above  have  been 
to  a  great  height  smoothed  by  ice.  Nowhere,  however,  down  to 
Allbruck,  where  the  river  joins  the  Khine,*  did  I  see  any  "drift;" 
and  this  village  lying  close  on  the  north  side  of  the  Jura,  it 
seemed  impossible  that  the  higher  ground  on  the  south  side  of 
that  range;  between  the  Lakes  of  Constance  and  Geneva,  should 
have  been  submerged  during  any  part  of  the  Glacial  period, 
while  the  country  on  the  Ehine  above  Basel  remained  above 
the  sea,  I  therefore  saw  that  the  theory  that  the  Pierre  d  hot 
and  its  companion  blocks  had  been  floated  from  the  Alps  by 
marine  icebergs  was  untenable ;  and  a  later  examination  of  a 
portion  of  the  Jura,  partly  under  the  able  guidance  of  Professor 
i)esor,  fully  convinced  me  that  the  ice  that  descended  the  great 
valley  of  the  Rhone  had  covered  much  of  the  low  country  and 
abutted  on  the  south-eastern  flank  of  the  Jura. 

Old  distribution  of  the  Great  Alpine  Glaciers. — At  that  period, 
then,  of  extreme  cold,  when  the  glaciers  of  the  Alps  flowed 
right  across  the  Miocene  basin  of  Switzerland,  a  glacier  of  vast 
thickness,  running  from  end  to  end  of  the  upper  valley  of  the 
Bhone,  debouched  upon  the  lowlands  at  what  is  now  the  eastern 
end  of  the  Lake  of  Geneva,  and,  spreading  in  a  great  fan-shaped 
mass,  extended  to  the  south-west  several  miles  down  the  Khone 
below  its  present  outflow  from  the  lake,  and  northeast  to  the 
banks  of  the  Aar,  about  half-way  between  Solothurn  and  Aarau. 
The  length  of  this  fan-shaped  end  of  the  glacier,  from  north- 
east to  southwest,  was  about  130  miles,  and  its  extreme  breadth 
about  25  miles.  Another  great  glacier  descended  in  a  direction 
opposite  to  the  higher  part  of  the  Rhone  glacier,  through  the 
upper  valleys  of  the  Rnine,  and  debouched  upon  a  wide  area 
that  extends  from  Kaiserstuhl  on  the  Rhine,  far  to  the  north- 
east In  the  center  of  this  area  lies  the  lake  of  Constance. 
Between  these,  which  were  the  largest  glaciers  on  the  north 
watershed  of  the  Swiss  Alps,  several  smaller,  but  still  enormous, 
glaciers  flowed  in  a  north-westerly  direction  from  the  mountains, 
—one  down  the  Linth,  through  the  area  now  occupied  by  the 
Lake  of  Zurich,  another  down  the  Upper  Reuss,  across  the  area 
in  which  lie  the  Lakes  of  Lucerne,  Zug,  and  others,  and  a  third 
down  the  valley  of  the  Aar  to  Berne,  through  the  country  that 
now  contains  the  Lakes  of  Bricnz  and  Thun.  According  to 
this  view  (the  result  of  the  researches  of  the  best  Swiss  geolo- 
gists), the  greater  part  of  the  Swiss  Miocene  area  lay  deep  under 
ice,  and  1  am  inclined  to  think  that  the  country  between  the 
great  old  glaciers  of  the  Reuss,  Aar,  and  Rhone  was  much  more 
covered  with  ice  than  any  map  shows,  the  whole  helping  to 

'  Between  Basel  and  the  confluence  of  the  Aar  and  the  Khine. 
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Bwell  the  prodigious  glacier  of  the  Bhone  that  abutted  on  the 
Jura. 

Connection  between  Tarns  and  Ohuners. — In  The  Old  Oladen  ff 
North  Wales  I  have  shown  that  in  all  glacier-countries,  whether 
whether  past  or  present,  there  is  bh  intimate  connexion  between 
tarns  and  glaciers.  Some  of  these  are  dammed  by  old  moraines^* 
but  the  greater  number  lie  in  roch-basins^  formed  by  the  grinding 
of  glacier-ice  as  it  passed  across  the  country,  whether  in  yalleyi^ 
on  rough  table-lands,  or  on  the  watersheds  of  passes.  These 
lakes  and  pools  are  of  all  sizes,  from  a  few  yards  m  width,  lying 
amid  the  mammillations  of  the  roches  mouUmnees^  to  several  milei 
in  diameter.  Sometimes  in  the  convolutions  of  the  strata  (con- 
joined with  preglacial  denudation  subsequent  to  the  contortion 
of  the  beds),  softer  parts  of  the  country  may  have  been  scooped 
out,  leaving  a  hollow  surrounded  by  a  frame-work  of  haraer 
rock ;  but  perhaps  more  generally  they  were  formed  by  the 
greater  thickness  and  weight,  and  consequently  proportionallj 
greater  grinding  pressure,  of  glacier-ice  on  particular  areas,  doe 
to  accidents  to  wnich  it  is  now  often  difficult  or.  impossible  to 
find  the  clue.  Trifling  as  this  phenomenon  at  first  sight  maj 
seem,  I  yet  believe  the  manner  of  the  formation  of  these  lakes 
is  of  much  importance  to  the  right  understanding  of  the  glacial 
theory,  whether  taken  in  connection  with  the  great  extension  of 
extinct  glaciers  in  recognized  glacier-regions,  or,  further,  when 
viewed  on  a  general  continental  scale;  for  (he  tiieory  of  thegla- 
cial  origin  of  raany  rock-basins  must,  I  feel  convinced,  be  ex- 
tended much  beyond  such  mountain-districts  as  Switzerland, 
Wales,  and  the  Highlands  of  Scotland,  where  they  first  attracted 
my  attention.* 

Origin  of  the  Oreat  Alpine  Lakes,  subject  stated. — From  the 
consideration  of  the  origin  of  mountain-lakes  and  tarns,  the 
question  easily  arises, — What  are  the  causes  that  have  operated 
in  the  formation  of  the  great  lakes  of  Switzerland,  such  as  those 
of  Geneva,  Zurich,  and  Constance,  and,  south  of  the  Alps,  of 
Maggiore,  Lugano,  Como,  and  others?  To  answer  this  with 
precision,  it  will  be  necessary,  first,  to  examine  several  other 
hypotheses  that  by  some  may  be  thought  sufficient  to  account 
for  them. 

It  is  well  known  that  afler  the  close  of  the  Miocene  epoch 
the  rocks  of  the  Alps  were  much  disturbed, — a  circumstance 

*  Quart  Joarn.  Geol  Soc.  Lond.  1861,  fui,  Sll ;  and  The  Old  OUuaen  of  Kortk 
"Wales. 

*  It  is  not  to  be  supposed  that  I  attribute  the  origin  of  all  rock-basins  to  glMiI 
action.  Many  lie  in  the  craters  of  extinct  volcanos,  Rome,  no  doubt,  in  aretiof 
flpocial  subsidence,  and  others  jma^  be  due  to  causes  of  which  I  know  nothiog.  I 
now  confine  my  remarks  to  certain  lakes  common  in  all  highly  glaciated  npou 
sacb  as  I  know. 
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roved  by  the  contortion  of  the  Miocene  strata,  as  for  instance 
1  the  neighborhood  of  Lucerne,  where,  on  the  Rigi  (and  in 
ther  conglomeratic  mountains  on  the  same  strike),  the  strata 
re  considered  by  the  best  Swiss  geologists  to  be  repeatedly 
>lded  and  &irly  inverted,  so  that  the  ba8emen^beds  form  the 
Dp  of  the  mountain,  instead  of  its  bottom,  thus,  by  reversal  of 
ip,  plunging  under  the  Eocene  and  Cretaceous  strata  of  the 
loantains  further  south.  The  whole,  as  shown  by  the  rapid 
roncated  folding  and  the  escarpments  of  the  hills,  has  since 
een  much  denuded,  the  denudation  being  of  a  kind  and  amount 
bat^  to  effect  it,  proves  the  lapse  of  a  long  period  of  time. 
V'itness  the  outliers  of  Miocene  strata  in  the  upland  valleys  of 
be  Jura.  Among  these  disturbed  and  denuded  strata  of  Mio- 
ene  and  of  older  dates,  the  Lakes  of  Geneva,  Thun,  Brienz, 
jaceme,  Zurich,  Constance,  the  Wallen  See,  and  the  great  lakes 
f  north  Italy  lie.  A  knowledge  of  the  stratigraphical  structure 
f  the  Alps,  in  my  opinion,  proves  that  these  lakes  do  not  lie 
mong  the  strata  in  basins  merely  produced  by  disturbance  of 
he  rocks,  but  in  hollows  due  to  denuding  agencies  that  operated 
>Dg  after  the  complicated  foldings  of  the  Miocene  and  other 
brata  were  producea. 

First,  none  of  these  lakes  lie  in  simple  synclinal  troughs.  It 
I  the  rarest  thin^  in  nature  to  find  an  anticlinal  or  a  svnclinal 
urve  from  which  some  of  the  upper  strata  have  not  been  re- 
loved  by  denudation.  I  never  yet  saw  a  synclinal  curve  of 
rhich  it  can  be  proved  that  the  uppermost  stratum  in  the  basin 
I  the  highest  layer  of  the  formation  that  was  originally  depos- 
ted  over  the  area  before  the  curving  and  denudation  of  the 
ountry  took  place.  The  only  approach  to  this  may  possibly 
16  in  the  upper  valleys  of  the  tfura,  where  a  part  of  the  Miocene 
eds  lie  in  basins  separated  by  secondary  anticlinally  curved 
tnXaL  the  tops  of  the  anticlinal  bends  having  been  removed  by 
jenadation;  but  these  cases  are  surrounded  with  difficulties. 
i'h'e  lake-hollows  in  the  Alps  are,  however,  encircled  by  rocks, 
he  strikes,  dips,  and  contortions  of  which  often  exhibit  denuda- 
ion  on  an  inrniense  scale;  and  in  no  case  is  it  possible  to  affirm, 
ere  we  have  a  synclinal  hollow  of  which  the  original  upper- 
lOBt  beds  remain.  If  these  beds  have  disappeared  to  a  great 
xtent)  then  it  is  evident  that  denudation  has  followed  disturb- 
nceu  The  fragmentary  state  of  the  uppermost  Miocene  strata 
f  the  lowlands  of  Switzerland  proves  tnis  denudation.  Again, 
*  it  be  argued  that  in  the  lake-areas  these  denudations  nave 
een  produced  by  the  waters  of  the  lakes,  it  is  replied  that, 
longh  waves  may  form  cliffs,  neither  running  nor  still  water 
6U1  scoop  out  deep  trou^h-shs^d  hollows. 

Seconolyf  the  same  kind  of  argument  applies  to  areas  of  mere 
"Etery  eroeioa  by  rivers.     Running  water  may  scoop  out  a 
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sloping  valley  or  gorge,  but  (excepting  little  swallow-holes)]! 
cannot  form  and  deepen  a  i)rofound  nollow,  so  as  to  leave  i 
rocky  barrier  all  round  :  though  it  may  fill  with  sediment  one 
that  had  previously  been  formed. 

Thirdly,  neither  do  most  of  the  Swiss  lakes  lie  in  lines  of  dis- 
location. For  many  reasons,  I  do  not  believe  that  any  one  rf 
them  among  the  high  Alps  or  on  their  flanks  can  be  proved  to 
lie  in  lines  of  mere  gaping  fracture.  Let  us  consider  tne  nature 
of  such  fractures. 

In  any  country  whore  the  strata  are  comparatively  little  dis- 
turbed and  lie  nearly  horizontally,  if  it  be  faulted,  there  is  do 
reason  why  the  fractures  should  be  open.  In  the  Oolites,  tot 
example,  in  the  south  of  England,  where  faults  are  numerooSt 
and  in  the  New  Kcd  Sandstone  of  the  central  counties,  there  is 
generally  a  simple  displacement  of  the  strata  up  or  down,  on 
one  side  or  the  other ;  or,  if  th«  disturbance  go  beyond  this^ 
it  is  that  along  the  sloping  line  of  fracture  the  beds  on  the 
downthrow  side  are  turned  up,  and  those  on  the  opposite  side 
bent  down,  by  pressure  and  slipping  combined.  In  more  dis- 
turbed districts,  like  the  Welsh  Coal-measures,  the  same  phe- 
nomena are  observable:  witness,  for  instance,  the  numerous 
sections  from  accurate  observation,  drawn  on  a  true  scale,  by 
Sir  Henry  De  la  Beche,  Sir  William  Logan,  and  othei*s.  Ex- 
perience, both  aVK>ve  ground  and  in  mines,  proves  the  same. 
Most  lodes  are  in  fractures,  and  many  lie  in  lines  of  fault,  k 
metaniorpliic,  excessively  contorted,  and  greatly  fractured  dis- 
tricts, like  those  of  Devon,  Cornwall,  and  Wales,  the  cracks, 
whether  bearing  metals  or  not,  vary  from  mere  threads  to  a  few 
fathoms  in  widtii.  They  are  always  filled  with  quartz  or  other 
foreign  substances,  frequently  harder  than  the  surrounding  ma- 
trix. 1  have  often  traced  lodes  on  the  surface,  in  Wales,  by  the 
hard  matter  filling  the  crack  standing  in  relief  above  the  surface 
of  the  softer  enclosing  rock.  In  limestone  rocks  the  cracks  are 
usually  partly  tilled  with  crystallized  carbonate  of  lime.  Lines 
of  fracture  are  not,  therefore,  for  purposes  of  denudation,  neces- 
sarily lines  of  wi?akness,  unless  it  haj)pen  that  on  opposite  sides 
of  the  fault  hard  and  soft  rocks  come  together,  when  of  course 
the  softer  rocks  will  wear  away  more  rapidly,  and  generally 
originate  a  straight  valley. 

Again,  in  an  exeessively  contorted  countrj^,  such  as  the  -:Ups, 
it  is,  I  believe,  impossible,  in  consequence  of  (hat  contortion,  that 
there  should  be  gaping  fractures  now  exposed  to  view.  Assum- 
ing for  the  sake  of  argument  the  sudden  violent  contortion  of 
the  strata  of  any  great  tract  ol'  country,  we  shall  see  that  the 
contorted  rocks  now  eocposed  at  tJie  surface^  even  if  broken,  would 
be  most  unlikely  to  gape. 

The  expression  "eleval\ouo^Tcvo\i\v\;sxvc\^''  ^.ci\iLN^^^\o\ii<^\ainds 
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'  many  persons  the  idea  that  the  elevation  has  been  produced 
f  some  force  acting  from  below,  along  a  line  in  the  case  of  a 
lain,  and  on  a  point  of  greater  or  less  extent  when  the  moun- 
ins  lie  in  a  cluster,  as  a  whole,  more  or  less  dome-shaped. 
ach  forces  would  stretch  the  strata ;  and,  when  they  could  no 
nser  stand  the  tension,  cracks  would  ensue,  and  many  lines  of 
dley  are  assumed  to  lie  in  such  fractures.  But  in  Wales,  the 
ighlands  of  Scotland,  and  more  notably  in  the  Alps,  the  strata 
>w  visible  have  been  compressed  and  crumpled,  not  stretched, 
id  they  occupy  a  smaller  horizontal  space  than  they  did  pre* 
ous  to  the  formation  of  the  chain. 

Let  us  suppose  a  set  of  strata  of  (say)  14,000  to  20,000  feet 
I  thickness,  like  the  rocks  of  North  Wales,  and  let  these  be 
»Tead  out  horizontally  over  thousands  of  square  miles.  Let 
lese  strata,  from  any  cause,  be  compressed  from  the  right  and 
ft  so  as  to  be  contorted,  and  occupy  a  smaller  horizontal  area 
lan  they  did  before  disturbance.  Then,  at  a  great  depth,  where 
16  superincumbent  strata  pressed  heavily  on  the  lower  beds, 
le  latter  would  be  crumpled  up,  cleavage  would  often  supervene, 
id  gaping  fractures  would  be  impossible ;  for,  where  mere  &ac- 
ues  t>ccurred,  the  walls  of  the  cracks  would  be  pressed  more 
osely  together.  But  nearer  the  surface,  where  there  was  less 
eight,  and  at  it,  where  there  was  none,  the  beds  would  extend 
to  larger  curves  than  they  did  lower  down ;  and  where  the 
nits  of  extensibility  were  passed,  shattering  might  take  place, 
id  yawning  chasms  might  ensue.  In  all  violently  contorted 
luntries,  however,  as  in  the  cleaved  rocks  of  North  Wales,  for 
stance,  the  present  surface  shows  those  originally  deep-seated 
mtortions  that  since  disturbance  have  been  exposed  by  denuda- 
:>n ;  otherwise  the  rocks  would  not  be  cleaved.  I  therefore  do 
>t  believe  that  in  any  country  I  have  seen,  such  as  Wales  or 
nritzerland,  there  are  any  lakes  now  occupying  yawning  frac- 
jes,  consequent  in  Switzerland  on  Post-eocene  or  Post-miocene 
sturbances.  On  the  contrary,  they  lie  in  hollows  of  denuda- 
yOy  shortly  to  be  explained,  of  later  date  than  these  disturb- 
ices. 

Fourthly,  again,  it  may  be  supposed  that  the  great  lakes  lie 
ich  in  an  area  of  special  subsidence ;  but,  in  reply  to  this,  it  is 
rident  that  among  the  unnumbered  lakes  of  Switzerland  and 
alian  Alps  it  would  be  easy  to  show  a  gradation  in  size,  from 
16  smallest  tarn  that  lies  in  a  rock-basin  to  the  Lakes  of  Geneva 
id  CJoustance.  Neither  do  I  see  any  reason  why  mere  size 
loold  be  considered  the  test  of  subsidence.  Disallowing  that 
st|  we  should  require  a  great  number  of  special  subsidences, 
ich  in  the  form  of  a  rock-basin,  in  contiguous  areas.  Between 
le  Seidelhom  and  Thun,  for  example,  we  should  require  one 
r  the  Todten  See,  several  on  the  plateau  on  the  north  imme- 
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diatelj  under  the  Seidelhorn,  one  for  the  lake  at  the  Giimsei^ 
another  for  the  drained  lake  at  the  Kirchet,*  and  another  for 
the  lakes  of  Brienz  and  Thun.  In  Sutherlandsbire  these  areas 
of  special  subsidence  would  be  required  by  the  hundred,  and  in 
North  America  by  the  thousand. 

Signor  Oastaldi,  in  a  masterly  memoir  on  the  composition  rf 
the  Miocene  conglomerates  of  riedmont,'  considers  with  reason 
that  the  large  angular  blocks  of  these  strata,  many  of  them  £ir^ 
transported,  and  some  of  them  foreign  to  the  Alps  and  Apen- 
nines, have  been  deposited  from  ice-rafts;  and  thence  he  iniien 
the  existence  of  glaciers  during  a  part  of  the  Miocene  epoch. 
But,  admitting  this,  it  is  evident  that  the  distribution  of  the 
Post'pliocene  glaciers  of  the  Alps  must,  in  all  details,  have  been 
quite  different  from  those  of  Miocene  age,  in  consequence  of  the 
great  disturbance  that  the  Alpine  rocks  underwent  after  the  clo89 
of  the  Miocene  epoch,  and  the  subsequent  formation  of  numerous 
new  valleys  of  denudation.     Traces  of  the  long  lapse  of  time 
between  the  Miocene  and  the  later  Glacial  epoch  are  in  other 
countries  but  imperfectly  preserved  in  the  subdivisions  of  .the 
Crag,  and  of  other  minor  formations  of  still  later  date.    Of  the 
finer  gradations  that  unite  these  subdivisions,  few  traces  have 
been  described.    For  long  before,  and  during  all   these  Cng 
epochs  and  the  ages  between  them,  of  which  we  have  little  trace, 
and  during  all  the  time  that  elapsed  from  the  close  of  the  Craj 
until  the  period  of  extreme  cold  came  into  action,  the  Alps  stood 
above  the  sea,  and  suffering  subacrial  denudation,  valleys  were 
being  formed  and  deepened.     It  is  possible  that,  while  the  mild 
climates  of  the  Lower  Crag  epochs  endured,  there  may  still  have 
been  glaciers  in  the  higher  Alps;  but  at  whatever  period  the 
later  glaciers  commenced,  those  who  allow  the  extreme  slowneaB 
of  geological  change  will  admit  that  the  period  was  immeme 
that  elapsed  during  the  gradual  increase  of  the  glaciers,  until, 
in  an  epoch  of  inteiisest  cold,  the  ice  abutted  on  the  Jura  in  one 
direction,  in  another  spread  far  beyond  the  present  area  of  the 
Lake  of  Constance,  and  on  the  south  invaded  the  plains  of  Lorn- 
bardy  and  Piedmont.    During  all  that  time,  weather  and  ranniDg 
water  were  at  work  modifying  the  form  of  the  ground  under 
review.     But,  as  I  have  already  explained,  these  two  agents 
were  incapable  of  scooping  out  deep  nollows  surrounded  on  aU 
sides  by  rocks,  and  it  therefore  follows  that  the  lakes  first  ap- 
peared after  the  decline  of  the  glaciers  left  the  surface  of  tnc 
country  exposed  approximately  as  we  now  see  it, — unless  we 
admit,  what  seems  to  me  impossible,  that  fractures,  formed  at 
the  close  of  the  Miocene  epoch,  remained  filled  with  water  until 
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*  See  the  "  Old  (Glaciers  of  Switzerland  and  North  Wales/* 

^  "Sugli  dementi  che  com][K>ngoQo  i  conglomerati  Mlocenl  del  Piemonte,**  Toriii 
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lie  great  glaciers  filled  them  with  ice ;  or  believe,  with  De  Mor- 
illet,  that  the  valleys  and  lake-hollows  were  charged  with  water- 
ome  alluvial  or  diluvial  dKbris  before  the  glaciers  ploughed  it 

Allowing  the  hypothesis  of  De  Mortillet,  the  rock-basins  must 
lave  been  twice  filled  with  water ;  but,  according  to  my  hypo- 
hesis,  they  did  not  exist  as  lakes  till  after  the  disappearance  of 
he  glaciers. 

But  the  glacier  map  of  ancient  Switzerland  shows  that  the 
kTeas  now  occupied  by  the  great  lakes,  both  north  and  south  of 
be  Alps,  have  all  been  covered  with  glaciers.  No  Tertiary  de- 
losit^  of  an  age  between  the  close  of  the  Miocene  and  the  com- 
aencetnent  of  the  Glacial  epoch,  lies  between  the  Alps  and  the 
ara ;  and,  had  the  hollows  of  the  lakes  existed  prior  to  the 
^eat  Glacial  epoch,  we  ought,  but  for  some  powerful  wasting 
igent,  probably  in  these  hollows,  still  to  find  some  traces  of  fresh 
rater  aeposits,  perhaps  of  the  age  of  part  of  the  Crag.  No  such 
elics  exist. 

The  Great  Jjokes,  Lake  of  Geneva. — The  Lake  of  Geneva  is 
»bout  45  miles  in  length  by  about  12  in  breadth,  and  its  delta, 
»nGe  part  of  the  lake,  between  Yilleneuve  and  Bex,  is  12  miles 
ong.  The  latter  and  a  small  part  of  the  banks  of  the  lake  be- 
yond the  mouth  of  the  river  lie  in  the  great  Rhone  valley,  formed 
►f  older  Tertiary  and  Secondary  rocks.  All  the  rest  of  the  lake 
B  surrounded  by  the  low  country  formed  of  the  various  subdi- 
risiooA  of  the  Molasse  and  Nagelfiuh.  The  lake  is  1230  feet 
bbove  the  level  of  the  sea,  and  984  feet  deep  towards  the  eastern 
ndj  according  t  >  the  sounding  of  De  la  Beche.* 

Geneva  itself  stands  on  superficial  debris ;  but  the  solid  rock 
irst  appears  in  the  river-bea  below  Geneva,  at  Vernier,  at  the 
evel  or  1197  feet  above  the  sea — onlv  33  feet  below  the  surface 
if  the  lake,  or  951  feet  above  the  aeepest  part  of  its  bottom. 
iLny  one  acquainted  with  the  remainder  of  the  physical  geo- 
Tttphj  of  the  country  will  therefore  see  that  the  water  of  the 
&ke  lies  in  a  true  rock-basin.  The  question  thus  arises.  How 
TBB  this  basin  formed  ? 

Ist.  It  does  not  lie  in  a  simple  synclinal  basin ;  for,  though 
he  Lake  of  Geneva  lies  in  the  great  synclinal  hollow  of  the 
f  iocene  strata  between  the  Alps  and  the  Jura,  it  is  evident  by 
n  inspection  of  the  country  that  the  flexures  of  that  formation 
re  of  far  greater  antiquity  than  the  lake.     These  flexures  have 


in  admirable  memoir  by  G.  de  Mortillet,  "  Des  Anciens  Glaciers  du  Ver- 
ini  lUiien  des  Alpes.**    Milan,  1 860.    Though  I  had  seen  his  map,  I  had  not  seen 
lifl  memoir  when  I  read  my  paper ;    and  the  passages  in  which  it  is  mentioned 
ftve  been  added  as  these  pages  pass  through  the  pre<*8.      His  theory  leaves  the 
iffieolty  of  the  first  formations  of  the  ba.oins  untoucocd,  unless  we  beliere  (which 
do  not)  that  the  Alpine  valleys  are  lines  of  fracture. 
*  Edinbofjpb  Pbilasopbical  Journal,  1820,  ii,  10*2,  and  pViAA  ^. 
Au.  Joxm.  Scl—Secovd  SEBiBSy  Vol.  XXXV,  No.  105.— M.kT  A^^'^^ 
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been  denuded,  and  the  lake  runs  in  a  great  degree  across  thdr 
strike. 

2nd.  For  reasons  already  stated,  it  is,  I  believe,  impossible  to 
prove  that  the  lake  lies  in  an  area  of  special  subsidence,  all  the 
probabilities  being  against  this  hypothesis. 

3rd.  It  is  almost  needless  to  say  that  the  Lake  of  Geneva  a 
too  wide  to  lie  in  a  mere  line  of  fracture ;  and  I  know  of  no 
reason  why  the  valley  of  the  Ehone,  where  occupied  by  the 
delta,  should  be  esteemed  a  line  of  fault  or  gapine  fissure,  m 
more  than  many  other  valleys  in  Switzerland,  whi^  many  geol- 
ogists will  consider  with  me  chiefly  the  result  of  the  old  and 
long-continued  subaerial  denudation  of  highly  disturbed  stnti 
I  could  enter  on  details  to  prove  this  point,  but  they  belong 
rather  to  the  rock-geology  of  Switzerlanu  than  to  the  matter  in 
hand. 

4th.  Those  who  do  not  believe  in  the  existence  and  excavating 
power  of  great  and  sudden  cataclysmal  floods  will  at  once  see 
that  the  area  of  the  lake  cannot  be  one  of  mere  watery  erosion; 
for  not  ordinary  running  water,  and  far  less  the  still  water  of  a 
deep  lake,  can  scoop  out  a  hollow  nearly  1000  feet  in  depth. 

Now,  if  the  lake  of  Geneva  do  not  lie  in  a  synclinal  trou^ 
in  an  area  of  subsidence,  in  a  line  of  fracture,  or  in  an  area  of 
mere  aqueous  erosion,  we  have  only  one  other  great  moulding 
agency  left  by  which  to  modify  the  form  of  the  ground,  namely, 
that  of  ice. 

When  at  its  largest,  the  great  glacier  of  the  Rhone  delwuched 
upon  the  Miocene  beds  where  the  eastern  end  of  the  Lake  of 
Geneva  now  lies.  The  boulders  on  the  Jura,  near  Neuchatcl, 
prove  that  this  glacier  was  about  2200  feet  thick  where  it  abut- 
ted on  the  niountaiiis ;  and,  where  it  first  flowed  out  upon  the 
plain  at  the  mouth  of  the  valley  of  the  Rhone,  the  ice,  according 
to  (Jhar))cntier,  must  have  been  at  least  2780  feet  thick."  Ada 
to  this  the  depth  of  the  lake,  984  feet,  and  the  total  thickness  of 
the  ice  must  have  been  about  3764:  feet  at  what  is  now  the  east- 
ern part  of  the  lake.  I  conceive,  then,  that  this  enormous 
mass  of  ice,  pushin«^  first  northwest  and  then  partly  west, 
scooped  out  the  hollow  of  the  Lake  of  Geneva  most  deeply  in 
its  eastern  ]){irt  op))osite  Lausanne,  where  the  thickness  and 
weight  of  ice,  and  conse([Ucntly  its  grinding  power,  were  greatest 
This  weight,  decreasing  as  it  llowed  towards  the  west,  from  the 
natural  diminution  of  the  glacier,  possessed  a  diminishing  ero- 
ding f)ower,  so  that  less  matter  was  ]>laned  out  in  that  direction, 
and  thus  a  long  rook-basin  was  formed,  into  which  the  watereof 
the  Khone  and  other  streams  flowed  when  the  climate  amelioraied 
and  tiie  glacier  retired. 

^"  Tin*  T/iko  of  0(*nov;\  \«*  \^T   ?ec\,  V^\»^lT  VWw  IW  Lake  of  XeucbiUel.   TT* 
down  thii  ^tiiursil  ^\o\v2  i\on\\\vi\TvU  \o  \W  Aviwx. 
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Lake  cf  NsuchdieL — ^The  basins  of  the  lakes  of  Neuch&tel, 
»ieiine,  and  Morat  were,  I  consider,  hollowed  out  in  a  similar 
lanner,  differing  in  points  of  detail.  Near  the  Lake  of  Neu- 
b&tel,  on  the  flank  of  the  Jura,  the  fan-shaped  end  of  the  Bhone 
lacier  attained  its  greatest  height,  swellea  in  size  and  pressed 
n  as  it  was  by  others  that  descended  from  the  north  snow- 
hed  of  the  mocmtains  between  the  Oldenhorn  and  the  great 
Qov-field  above  Grindelwald.  According  to  estimates  based 
D  the  highest  ice-stranded  boulders,  the  ice  rose  2203  feet 
bove  the  present  surface  of  the  lake.  The  lake  is  now  1427 
let  above  the  sea,  and  480  feet  deep ;  and  the  Lake  of  Bienne 
1 1425  feet  above  the  sea,  and  231  feet  in  depth.  The  bottom 
f  the  Lake  of  Neuch&tel  is  thus  947  feet  above  the  sea.  Unless 
be  gravel,  therefore,  on  the  banks  of  the  Aar,  immediately  east 
f  the  latter,  be  over  480  feet  deep,  the  hollow  of  the  lake  near 
B  immediate  bounds  is  a  true  rock-basin;  for  on  the  north, 
Duth,  and  west  it  is  surrounded  by  solid  Secondary  and  Miocene 
ocks.  Even  if  the  ]|^k  does  not  rise  close  to  the  surfiEUse  in  the 
iver  near  the  lake,  still,  at  Solothurn,  strata  in  place  come  close 
[>  the  river-bank  on  both  sides,  the  river  being  1414  feet  above 
he  sea.  Under  any  circumstances  there  must  therefore  be  a 
3ng,  deep  trough  between  Solothurn  and  the  rocks  a  little 
outhwest  of  the  Lake  of  Neuch£tel.  How  was  this  basin 
3nned  ?  When  the  glacier,  debouching  from  the  valley  of  the 
Lhone,  spread  out  like  a  fan  and  pressed  forward  till  it  abutted 
n  the  Jura,  its  onward  progress  was  stopped  by  that  mountain  ; 
nd  direct  further  advance  being  hinderea,  the  ice  spread  north- 
ast  and  southwest,  to  the  right  and  left,  and  being  as  a  whole 
bickest  and  heaviest  above  the  area  where  the  lake  now  lies,  a 
reater  quantity  of  the  Miocene  strata  on  which  it  rested  must 
lave  been  ploughed  out  there  than  further  on  towards  the  north- 
Bfit  and  southwest  ends  of  the  glacier,  towards  which  the  ice, 
^adually  declining  in  thickness,  exercised  less  grinding  power. 
n  this  manner  I  believe  the  troughs  were  formed  in  which  lie 
he  three  lakes  near  Neuchatel;  and  when  the  ice  finally  re- 
peated, the  ordinary  drainage  of  the  country  filled  them  with 
rater,  the  cliffs  on  the  southeastern  side  of  the  Lake  of  Neu- 
b£tel  and  other  changes  of  the  form  of  the  ground  having  since 
>een  produced  or  modified  by  watery  erosion  and  the  Ic^al  de- 
osition  of  silt  and  alluvial  gravel. 

The  Lake  of  Thun.— The  Lake  of  Thun  is  1825  feet  above  the 
ea,  and  776  feet  deep.  Its  bottom  is  therefore  1049  feet  above 
he  sea.  It  is  about  10  miles  in  length,  H  broad,  and  its  length 
hieQy  cuts  across  the  strike  of  rocks  of  Secondary  and  Miocene 
•ge.  "The  Lake  of  Brienz  (about  the  same  size)  is  more  remark- 
ible;  for,  while  its  level  is  1850  feet  above  the  sea,  its  depth  is 
nore  than  2000  feet;  so  that  its  bottom  is  al  \e^\.\iftV«^w\^ 
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and  200  feet  below  the  level  of  the  sea.    Before  the  fonnataon 
of  the  alluvial  plain  between,  these  two  lakes  were  probably 
united ;  and  whether  or  not  this  was  the  case,  it  is  evident,  from 
its  great  depth,  that  the  Lake  of  Brienz  lies  in  a  true  rock-ba&n. 
Even  if  below  Thun  the  rocks  do  not  crop  nearer  than  Solothoni, 
the  Lake  of  Thun  still  lies  in  a  rocky  hollow  more  than  600  feel 
deep,  both  hollows  having,  I  believe,  been  deepened  by  the  great 
old  glacier  of  the  Aar,  the  ice  of  which  was  so  thick,  that  above 
Brienz  it  overflowed  into  the  valley  of  Sarnen  by  the  Branig, 
about  1460  feet  above  the  Aar  below  Meyringen,  and  sent  crfT 
a  branch  which  scooped  out  the  hollows  of  the  Lakes  of  Lan- 
gem  and  of  Sarnen  on  its  course  towards  Alpnach  on  the  Lake 
of  Lucerne. 

The  Lake  of  Zivg. — The  Lake  of  Zng  is  about  9  miles  long 
from  1  to  2]^  wide,  1361  feet  above  the  sea,  and  1279  feet  d«p; 
and  its  bottom  is  therefore  only  82  feet  above  the  sea.  The 
whole  is  surrounded  by  Miocene  strata,  the  strike  of  which  the 
lake  cuts  across,  and  its  great  depth  clearly  shows  that  it  lies  in 
a  rock-basin. 

The  Lake  of  Lucerne, — The  Lake  of  the  Four  Cantons  (Lncenie} 
ramifies  among  the  mountains  and  extends  its  arms  in  varioof 
directions.  In  its  lower  part,  the  branches  that  run  N.E  to 
Kussnach  and  S.W.  towaras  Gestad  lie  partly  in  the  strike  of  the 
Miocene  and  older  strata ;  but  for  the  most  part  it  runs  across 
the  average  strike  of  the  Eocene  and  Secondary  rocks,  between 
banks,  sometimes  precipitous,  that  rise  in  noble  clifTs  sometimes 
more  than  2000  feet  above  the  water.  Its  height  is  1428  feet 
above  the  sea,  and  its  recorded  depth  853  feet ;  but  the  shape  of 
the  banks  and  the  round  number  of  800  French  feet  make  it 
likely  that  it  may  contain  deeper  gulfs  than  have  yet  been 
plumbed.  If  not,  then  its  bottom  is  575  feet  above  the  sea;  and 
those  acquainted  with  the  shape  of  the  ground  by  Lucerne  will 
easily  be  convinced  that  the  lake  lies  in  an  actual  rock-basin. 
The  steepness  of  the  walls  of  this  lake  more  resembles  the  sides 
of  a  rent  than  those  of  any  of  the  basins  yet  described,  and  the 
re-entering  angles  of  rock  opposite  curving  bays  have  been  cited 
as  evidences  of  fracture,  one  side  being  supposed  to  fit  into 
the  other.  But  in  most  cliffy  valleys  of  aqueous  erosion  there 
are  necessarily  such  re-entering  angles,  from  the  common  action 
of  running  water;  and,  in  Switzerland,  ere  these  vallevs  vere 
filled  with  ice,  they  existed  in  some  shape,  and  were  drained  bj 
rivers  that  deepened  them  and  gave  them  a  general  form  pre- 
paratory to  the  flow  of  the  ice  that  largely  modified  their  out- 
lines. I  should  no  more  consider  the  re-entering  angles  a  saps 
of  gaping  fracture  in  these  valleys  than  I  would  the  bends  of  tSe 
Welsh  valleys  or  of  the  tortuous  Moselle.  But  even  if  at  first 
sight  one  were  \ue\\ncd  \o\ie\\^\<iAX\c  ^^y^'C!^  Vi^\.vfeen  the  opp 


in  Europe  and  North  America,  337 


«te  cliflfe  between  Brunnen  and  Fliihlen  to  be  an  open  fracture, 
if  ve  take  a  moderate  average  slope  for  each  side,  say  of  65^, 
and  produce  it  below  the  water,  we  get  a  depth,  ere  the  lines 
xneety  of  between  7000  and  8000  feet — a  very  improbable 
depth  for  the  original  hollow  of  the  lake.  But  it  may  be  said 
tha^  the  fracture  has  been  much  widened  by  degradation,  the 
line  of  the  break  merely  giving  a  line  of  weakness,  along  which 
the  surface-drainage  might  widen  the  valley.  If,  however,  we 
only  take  an  angle  for  the  sides  of  the  lake  giving  a  moderate 
depth,  the  necessity  for  a  fracture  does  not  exist,  and  we  recur  to 
some  process  of  mere  erosion  for  the  scooping  of  the  hollow  in 
^rhich  the  water  lies,  that  process  having,  I  consider,  been  the 
lone-continued  grinding  of  the  ice  of  the  great  glacier. 

The  Lake  of  Zurich. — The  Lake  of  Zurich  runs  from  N.W.  to 
S.E.,  across  the  average  strike  of  the  Miocene  strata,  which  are 
much  disturbed  towards  its  eastern  end.  It  is  bounded  by  high 
hills,  much  scarred  by  the  weather,  on  which  the  different  Mio- 
cene strata  often  stand  out  in  successive  horizontal  steps.  The 
liinth  Canal  and  the  Wallen  See  lie  in  an  eastern  prolongation 
of  this  valley,  which  is  still  further  extended  to  the  valley  of  the 
Upper  Rhine  at  Sargans.  The  lake  is  about  26  English  miles 
in  length,  by  2^  wide  in  its  broadest  part.  A  great  moraine 
partlv  dams  it  up  at  its  outflow  at  Zuricn  ;  and  a  second  forms 
the  shallow  at  Happerswyl,  where  the  lake  is  crossed  by  a  long 
wooden  bridge.  The  general  level  of  the  water  is  1341  feet 
»bove  the  sea,  and  only  about  689  deep ;  and  the  bottom  of  the 
lake  is  therefore  702  feet  above  the  sea.  The  limestone  rocks 
at  Baden,  on  the  Limat,  are  1226  feet  above  the  sea ;  and  the 
lake  therefore  lies  in  a  true  rock-basin,  though  it  is  probable 
that  the  old  moraine  at  Zurich  accounts  for  the  retention  of  the 
water  of  the  lake  at  its  precise  level.  The  long  hollow  was  in 
old  times  entirely  filled  by  the  great  glacier  which  descended 
from  the  mountains  between  the  Todi  and  the  Trinserhorn, 
through  the  valley  of  the  Linth,  to  Baden. 

Tlie  Wallen  iSee, — The  Wallen  See  lies  in  a  deep  valley,  whose 
clifff  slopes  of  Secondary  rocks  rise  from  2000  to  3000  feet,  and 
in  the  Leistkamm  4500  feet  above  the  surface  of  the  lake.  The 
lake  itself  is  1891  feet  above  the  sea ;  and  from  the  great  steep- 
ness of  its  banks  it  may  be  inferred  that  it  is  exceedingly  deep, 
but  none  of  the  authorities  I  have  consulted  give  its  soundings. 
A  large  branch  from  the  great  Bhine  glacier  joined  that  at  the 
valley  of  Glarus  and  Zurich  through  this  wide  gorge,  and  ground 
out  the  hollow  of  the  Wallen  See. 

The  Lake  of  Constance, — The  Lake  of  Constance,  the  largest 
sheet  of  water  in  Switzerland,  is  about  50  miles  in  length,  by 
about  15  in  breadth  at  its  broadest  part.    It  \?^  cuXxt^Xn  «^^- 
ronnded  by  Miocene  strata,  often  considcTabX'^  d\^Vv\\\>i"^^  «^^ 
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forming  great  hills  towards  the  S.E.,  which  in  a  remarkable 
manner  evince  all  the  signs  of  long-continued  erosion  bj  run- 
ning water,  conveying  the  impression  that  chiefly  by  that  means 
all  the  deep  valleys  of  the  district  have  been  worn  since  the 
close  of  the  Miocene  epoch.  This  lake  lies  1298  feet  above  the 
sea ;  and,  its  depth  being  912  feet,  its  bottom  is  only  886  feet 
above  the  sea.  The  falls  of  the  Khine  are  1247  feet  above  the 
sea;  and  the  lake  therefore  lies  in  an  unmistakable  rock-basin, 
the  whole  of  which  was  once  overflowed  by  the  deep  and  broad- 
spreading  glacier  of  the  Upper  lihine  valleys  which  stretched 
far  northward  beyond  the  lake  into  Baden  and  Wurtemberg. 
Being  of  greatest  thickness  where  it  entered  the  region  of  the 
lake,  by  its  enormous  weight  and  grinding  power  it  scooped  out) 
in  the  soft  rocks  below,  the  wide  hollow  now  filled  with  water. 

7Vie  Italian  IaiJccs. — If  we  now  turn  to  the  Italian  side  of  the 
Alps,  we  shall  find  the  same  j^henomena  prevailing  in  the  Lakes 
of  Alaggion*,  Lugano,  and  Como,  the  only  important  lakes  I 
have  yet  had  an  opportunity  of  seeing,  south  of  the  great  chain. 
To  each  of  these  the  same  reasoning  applies,  modified  only  in 
detail ;  and  I  shall  therefore  brielly  pass  them  over. 

The  most  westerly,  the  Lago  Maggiore,  lies  in  a  winding  val- 
ley, 40  miles  long,  excavated  in  gneissic  a«d  Jurassic  rocks,  which 
rise  on  either  side  in  lofty  mountains.  The  surface  of  tlie  lake 
is  6S5  feet  above  tlie  level  of  the  sea,  and  near  the  Borromean 
Islands  it  has  the  enormous  depth  of  2625  feet;  so  that  its  bot- 
tom is  1940  feet  lower  than  the  sea-level.  It  must,  therefore,  be 
enclosed  all  round  by  rocks,  unless  we  suppose  the  narrow  pas- 
sage at  Arona,  near  its  outlet,  to  be  iis  deep  as  its  deepest  part, 
or  that  the  alluvial  de]>osit;5  of  the  Ticino  and  the  Po  are  more 
than  1940  feet  deeji — an  assumption  no  one  is  likely  to  make, 

01'  all  the  Alpine  lakes,  that  of  Lugano  is  the  most  irregular 
in  form,— in  the  language  of  Mr.  Desor,  stretching  its  arms  like 
a  great  pt>lyp  among  the  mountains  in  all  directions."  Its  sur- 
face is  938  feet  abov-e  the  level  of  the  sea,  and  its  depth  515  feet 
Its  bottom  is  therefore  only  410  feet  above  the  sea-level,  and  the 
shape  of  the  surrounding  ground  renders  it  impossible  to  believe 
that  it  is  not  entirely  surrounded  by  rocks. 

The  Lake  of  Como,  the  hollow  oi'  which  has  been  scooped  out 
generally  in  the  same  set  of  rocks  as  the  other  two  lakes,  is  700 

"  See  memoirs  "  De  la  Physionomie  dcs  Lac^  Suisses "  (extrait  de  la '  Rctm 
Sui«<t*,*  1800)  and  "Quelque;!  C'(»nsideratic»ns  siir  la  Classification  dos  Lac*,  a  propos 
den  bas«sin8  du  rcvcsrs  nK'ridional  des  Alpos."  by  E.  Desor.  Ilio  opinions  uf  Mr- 
Deaor  and  my  own  d«)  not  a^ree  on  ilie  <{uestion  of  the  origin  of  the  lake-boj^in*  oo 
the  Alps.  His  views  are  well  expounded  in  the  abovcnanu'd  memoirs.  It  wa*  m 
conversation  with  my  friend,  in  18G0,  that  I  fi^^t  prr»po«ed  what  I  c<insidor  the  irte 
solution  of  the  question,  and  to  this  conversation  I  presume  he  alludes  in  the  Utttr 
menjoir,  ]h  1.';. — *•  On  a  \iretem\v\  <\\\v^  Vv?«  W>  vUUut  lefri-t  de  raffuuillemeiit  ^ 
glaciers  qui  auraloni  laljoure  Ve  so\  -ut  \v:v\u\i\  W  >\x\-a\\ciu\viv\\.V  4i«i. 
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kboye  the  sea,  and  1929  feet  deep ;  and  its  bottom  is  there- 
L229  feet  below  the  level  of  the  sea.  On  the  borders  of 
lakes  the  rounded  rocks  and  the  well  known  glacier- 
ded  boulders,  high  on  the  mountain-sides,  attest  that  these 
valleys  were  filled  to  the  brim  by  a  vast  system  of  glaciers 
flowed  southerly  from  the  snow-shed  that  runs  from  the 
m  side  of  Monte  Bosa,  by  the  Rheinwald-horn,  to  the  top 
e  valley  of  the  Adda, — a  system  of  glaciers  so  large  that 
that  of  Aosta  and  Ivrea,  further  west,  they  protruded 
ends  and  deposited  their  moraines  hx  south  on  the  plains 
iedmont  and  Lombardy. 

le  glacier  of  Ivrea,  when  it  escaped  from  the  valley  of  the 
s,  deposited  a  moraine  at  its  side,  east  of  the  town  of 
^  rising  in  mere  debris  1600  feet  above  the  plain,  and 
kding  out  eastward  in  a  succession  of  &n-shaped  ridges 
)  in  width.  The  vastness  of  this  mass  gives  a  fidr  idea 
le  huge  size  of  the  glacier,  and  of  the  great  length  of  time 
ust  have  endured;  and  just  as  this  fflacier  hollowed  out 
ittle  rock-basins  in  which  lie  the  tarns  that  nestle  amons  the 
roches  moiUonnees  between  the  town  and  the  moraine,  so, 
as  the  hollows  of  the  great  lakes  of  Maggiore  and  Como 
[  believe  they  also  were  scooped  out  by  the  grinding  power 
ng-enduring  ice,  where,  under  favorable  circumstances,  the 
ers  were  confined  between  the  mountains,  and  therefore 
:er  than  the  glacier  of  Ivrea  where  it  debouched  on  the 
I.  Diagrams  illustrative  of  this  subject  should  be  drawn  on 
e  scale ;  otherwise,  height,  depth,  and  steepness  being  ex- 
rated,  the  argument  becomes  vitiated.  I  have  not  the  data 
^ving  an  actual  outline  of  the  bottom  of  the  Lago  Mag- 
i ;  but  a  line  drawn  from  the  upper  end  of  the  lake  to  the 
ired  depth  near  the  Borromean  Islands  gives  an  angle  only 
out  3°  in  a  distance  of  about  25  miles,  and  from  thence  to 
lower  end  of  the  lake  (12  or  13  miles)  of  about  5°.  The 
hs  of  Maggiore  and  Como  do  not,  in  my  opinion,  militate 
1st  my  view ;  for,  if  the  theory  be  true,  depth  is  a  mere 
iator  of  time  and  vertical  pressure  in  a  narrow  space.  It  is 
esting,  and  confirmatory  of  this  view,  that  the  deepest  part 
le  Lago  Maggiore  is  just  at  the  point  where  the  enormous 
er  of  the  Yal  d'Ossola  joined  the  great  ice-stream  that  was 
ed  by  the  united  glacier-drainage  of  the  valleys  above 
nzona  and  Locarno.  Where  these  glaciers  united,  there  the 
begins ;  and  where  the  ice  was  on  the  largest  scale  near  the 
omean  Islands,  there  the  lake  is  deepest 
\rmnary  with  regard  to  the  Alpine  Lakes, — ^And  now,  in  re- 
ing  the  subject  of  the  origin  of  the  lakes  of  Switzerland  and 
h  Italy,  I  would  remark — 

liere  are  other  well  known  lakes  dammed  up  by  iVkO  THOT^ann  ol  ^Skae  ^^'«^» 
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1st  That  each  of  the  great  lakes  lies  in  an  area  onoe  oovered 
by  a  vast  glacier.  There  is,  therefore,  a  connexion  between 
them  which  can  scarcely  be  accidental. 

2nd.  I  think  the  theory  of  an  area  of  special  subsidence  for  each 
lake  untenable,  seeing  no  more  proof  for  it  in  the  case  of  tlie 
larger  lakes  than  for  the  hundreds  of  tarns  in  perfect  rock-basiiiB 
common  to  all  glacier-countries,  present  or  past,  and  the  oon- 
nexion  of  which  with  diminished  or  vanished  glaciers  I  proved 
originally  in  The  Old  Olaciers  of  Norlh  Wales,  In  the  Alps  there 
is  a  gradation  in  size  between  the  small  mountain-tarns  and  the 
larger  lakes. 

Srd.  None  of  them  lie  in  lines  of  gaping  fracture.  If  old 
fractures  ran  in  the  lines  of  the  lakes  or  of  other  valleys,  and 
gave  a  tendency  to  lines  of  drainage,  they  are  nevertheless,  in 
the  deep-seated  strata,  exposed  to  us  as  clase  fractures  now,  and 
the  valleys  are  valleys  of  erosion  and  true  denudation. 

4th.  T^hey  are  none  of  them  in  simple  synclinal  basins,  formed 
by  the  mere  disturbance  of  the  strata  after  the  close  of  the  Mio* 
cene  epoch :  nor, 

6th,  Do  they  lie  in  hollows  of  common  watery  erosion ;  fof 
running  water  and  the  still  water  of  deep  lakes  can  neither  of 
them  excavate  profound  basin-shaped  hollows.  So  deeply  did 
Playfair,  the  exponent  of  the  Iluttonian  theory,  feel  this  truth, 
that  he  was  fiiin  to  liken  the  Lake  of  Geneva  to  the  petty  pools 
on  the  Xew  Ked  Marl  of  Cheshire,  and  to  suppose  that  the  hoi* 
low  of  the  lake  had  been  formed  by  the  dissolution  and  escape 
of  salts  contained  in  the  strata  below. 

6th.  But  one  other  agency  remains — that  of  ice,  which,  from 
the  vast  size  of  the  glaciers,  we  are  certtiin  must  have  exercised 
a  powerful  erosive  agency.  It  required  a  solid  body,  grindinz 
steadily  and  powerfully  in  direct  and  heavy  contact  with  and 
across  the  rocks,  to  scoop  out  deep  hollows,  the  situations  of 
which  might  either  be  determined  by  unequal  hardness  of  the 
rocks,  by  extra  weight  of  ice  in  special  places,  or  by  accidental 
circumstances,  the  clue  to  which  is  lost,  from  our  inability  per- 
fectly to  reconstruct  the  original  forms  of  the  glaciers. 

7th.  It  thus  follows  that,  valleys  having  existed  giving  a 
direction  to  the  flow  of  the  glaciers  ere  they  protruded  on  the 
low  country  between  the  Alps  and  the  Jura,  these  valleys  and 
parts  of  the  plain,  by  the  weight  and  grinding  power  of  ice  in 
motion,  were  modified  in  form,  part  of  that  modification  con- 
sisting in  the  excavation  of  the  lake-basins  under  review. 

In  connexion  with  this  point,  it  is  worthy  of  remark  that  gla- 
ciers, many  of  them  very  large  in  the  modern  sense  of  the  term, 
on  the  south  side  of  the  Vallais  (excepting  those  of  Mont  Blanc), 
and  the  large  glaciers  on  the  south  side  of  the  Oberland,  all  drain 
into  the  Lake  of  Geneva*,  X\voa^  ox\.  \Xi^ tlq^cXXi qI  >l^'^\aaV\!Lamed 
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eld,  also  large  glaciers,  are  drained  through  the  Lakes  of 

and  ThuD.    These,  among  the  largest  existing  glaciers 

Alps,  are  only  the  shrunken  tributaries  of  the  greater 

3  that  in  old  times  filled  and  scooped  out  the  basins  of  the 

The  rest  of  the  lakes,  as  already  stated,  are  in  equally 

connexion  with  the  old  snow-drainage  of  glacier-regions 

grandest  scale, — all  of  them,  excepting  those  of  Neuchfitel, 

^  and  Morat,  lying  in  the  direct  course  of  glaciers  filling 

)  that  extend  right  into  the  heart  of  the  mountains. 

Most  of  the  lakes  are  broad  or  deep  according  to  the 

'  the  glaciers  that  flowed  through  the  valleys  in  which 

e,  this  general  result  being  modified  according  to  the  na- 

f  the  rock  and  the  form  of  the  ground  over  which  the 

passed.    Thus,  the  long  and  broad  Lake  of  Geneva, 

d  in  the  Miocene  lowlands,  is  984  feet  deep,  and  over  its 

nee  spread  the  broad  glacier  of  the  Bhone.    Its  great 

h  and  its  depth  evince  tne  size  of  the  glacier  that  over* 

its  hollow.    The  lake  of  Constance,  lying  in  the  same 

and  equally  large,  is  935  feet  deep,  and  was  overspread 

5  equally  magnificent  glacier  of  the  Upper  Rhine.    The 

of  Maggiore  and  Como,  deepest  of  all,  lie  in  the  narrow 

3  of  the  harder  Secondary  rocks  of  the  older  Alps ;  and 

ttom  of  the  first  is  1992  feet,  and  the  latter  1048  feet,  be- 

e  sea-level.    Both  of  these  lie  within  the  bounds  of  that 

ious  system  of  glaciers  that  descended  from  the  east  side 

Pennine  Alps  and  the  great  ranges  north  and  south  of 

d  Tellina,  and  shed  their  moraines  in  the  plains  of  Pied- 

and  Lombardy.    The  depth  of  the  lakes  corresponds  to 

St  size  and  vertical  pressure  of  the  glaciers.    The  circum- 

that  these  lakes  are  deeper  than  the  level  of  the  sea  does 

*ect  the  question,  for  we  know  nothing  about  the  absolute 

of  the  land  during  the  Glacial  period. 

t  lakes  of  Thun  and  Brienz  form  part  of  one  great  hollow, 

:han  2000  feet  deep  in  its  eastern  part,  or  nearly  300  feet 

the  level  of  the  sea.    They  lie  in  the  course  of  the  an- 

jlacier  of  the  Aar,  the  top  of  which,  as  roches  moutonnies 

riations  show,  rose  to  the  very  crests  of  the  mountains  be- 

Meyringen  and  the  Grimsel. 

\  Lake  of  the  Four  Cantons  is  imperfectly  estimated  at 
184  feet  in  depth ;  but  here  we  must  also  take  into  account 
eat  height  and  steep  inclines  of  the  mountains  at  its  sides, 
take  of  Zug,  1311  feet  deep,  lies  in  the  course  of  the  same 
glacier,  the  gathering-grounds  of  which  were  the  slopes 
ound  the  tributaries  of  the  Upper  Reuss  and  the  immense 
theatre  of  the  Urseren  Thai,  bounded  by  the  Kroutlet,  the 
ihorn,  the  Galenstock,  the  St.  Golhaid,  WiA.  \)ci^  ^iKi\i>i5i<Kt:a 
of  the  Scbeerhorn. 
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The  lesBer  depths  (860  feet)  of  the  Like  of  Zoxkli  were  Ut 
lowed  by  the  smaller  but  i^I  large  (Racier  that  deeeended  te 
"ndley  of  the  Linth. 

This  completes  the  eridenoe. 

Lakes  of  vie  Northern  BemiBjphffrt  generoBjf. — ^I  shall  now  mab 
a  few  remarks  on  the  bearing  of  this  sdtgeot  on  the  i^boU 
question  generally. 

It  is  remarkable  that  in  Europe  and  North  Aiii«riioa^#0«f 
norihtaardj  lakes  beoome  so  exoeedingl  j  nnmerona^  that  l  oaia 
been  led  to  suppose  the  existence  of  some  intimala  eomiaika 
between  their  numbers  and  the  northern  latttadoa  in  which  thsf 
occur. 

Let  any  one  examine  the  map  of  North  Amerioai  and  he  wi& 
find  that,  from  the  Atlantic  coast  to  the  St  Lawvenoe^  thnwrii 
New  Hampshire,  Vermont^  the  north  of  the  state  of  New  Yon^ 
Maine,  Nova  Scotia,  New  Brunswid^  Oasp^  and  NewlboBd- 
lan(L  the  whole  continent  is  strewn  with  lakes.  North  of  tb 
St  Lawrence  and  the  great  lakes,  as  far  as  the  Axctio  Oo6aii,tliB 
same  sprinkling  of  unnumbered  lakes  orer  the  entire  fimcf 
the  country  is  even  more  remarkable ;  and  it  is  a  omioQB  ei^ 
cumstance  that  a  large  part  of  this  vast  area  ia  so  low  and  ufr 
dulatinff,  that  some  of  its  lakes  drain  two  waya — lowards  tb 
North  Sea  and  the  Gulf  of  Mexico,  or  towards  the  North  Set 
and  the  North  Atlantic.  This  vast  country,  about  as  fiur  sooth 
as  lat.  40°,  shows,  almost  universally,  marked  sims  of  the 
strongest  glacial  action,  in  the  moiUonn6e  forms,  polish,  and  con- 
stantly recurring  striation  of  the  rocks.  I  have  only  seen  a  frv 
of  the  above-mentioned  lakes  south  of  Lake  Ontario;  but  I 
have  closely  questioned  that  able  observer.  Dr.  Hector,  who  hai 
examined  the  country  north  and  west  of  the  great  American 
lakesj  and  he  informs  me  that,  though  unable  to  account  for  it^ 
he  was  struck  with  the  circumstance  that  so  many  (he  thought 
he  might  say  all)  of  the  smaller  lakes  are  in  rock-iasinB.  I  coDr 
nect  mis  circumstance  with  the  universal  glaciation  of  the 
country,  still  evinced  on  the  grandest  possible  scale  by  everj 
sign  of  ancient  ice.  These  signs,  I  now  believe,  are  fiur  too  um- 
versal  and  unvarying  in  their  general  directions  to  have  been 

E reduced  merely  by  floating  ice,  though  in  part  of  the  gladel 
istory  of  the  continent  floating  ice  has  undoubtedly  left  laigB 
traces.  But  the  lake-basins  could  only,  I  believe,  have  be«i 
scooped  out  by  true  continental  glacier-ice,  like  that  of  Gfreen- 
land  ;  for  the  lakes  are  universal  in  all  the  ice-worn  region." 

"  Since  thiB  memoir  was  written,  I  have  convened  on  the  ralject  witb  Sir  Wa. 

Logan,  Director  of  the  Qeological  Sanrey  of  Canada,  who  not  oq] j  agrees  in  wf 

▼lews  with  respect  to  the  origin  of  American  lakes  in  general,  but  also  betiifii 

that  the  (iretX  American  lake-bssins  may  hare  been  scooped  out  hj  the  sMi 

means.    Thej  are  aU  true  TOC^-\MAm%,  m  vc«sa  q«xx:^v^  Vs^  oom^jaratifelj  mA 

rock»  surrounded  by  harder  etratak.    QiVv«ii  «uS&sASQLNi>SaoA<i\«AA'tA  ^Abi^j^^'^ 
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00  the  eastern  side  of  the  Atlantic,  Wales,  Cumberland, 
many  parts  of  Ireland,  the  North  Highlands,  and  some  of  the 
Western  Isles  are  also  dotted  with  unnumbered  lakes  and  tarns. 
All  of  these  are  well-glaciated  countries,  both  high  and  low ; 
and  for  Wales  and  many  parts  of  Scotland,  I  can  answer  that 
by  fiaLt  the  greater  proportion  of  these  lakes  lie  in  rock-basins  of 
truly  glacial  origin." 

Ijoch  Lomond  and  Loch  Katrine,  probably,  like  the  greater 
lakes  of  Switzerland,  are  of  the  same  kind,  being  merely  large 
cases  of  glacier-erosion,  though  in  the  case  of  the  former  it  may 
be  that  the  alluvial  deposits  on  the  banks  of  the  Leven  prevent 
its  beinff  invaded  by  tne  tide.  Its  islands  are  mere  roches  mou- 
ionnees. 

In  the  lowlands  of  Scotland  numerous  examples  of  the  same 
Idnd  of  rock-basins  occur,  some  of  them  certain,  others  doubtful 
because  of  the  surrounding  drifi,  which  indeed  in  some  cases 
may  be  the  sole  cause  of  the  retention  of  the  water.  Notable 
examples  of  both  kinds  occur  In  the  lowlands  of  Fife  and  Kin- 
ross, and  of  true  rock-basins  in  the  Cleish  and  Ochil  Hills,  as 
for  instance  Loch  Glow,  Dow  Loch,  and  the  two  Black  Lochs, 
and  more  doubtfully  Loch  Lindores. 

1  have  not  yet  had  an  opportunity  of  visiting  the  Scandina- 
vian peninsula,  which,  geologists  are  aware,  is  through  all  its 
length  and  breadth,  one  of  the  most  wonderfully  glaciated  coun- 
tries in  the  world.  On  the  west,  descending  from  the  great 
chain,  striated  roches  moutonnees  plunge  right  under  the  deep 
fiords ;  and  on  the  east,  in  Sweden,  all  between  the  mountains 
and  the  Baltic,  round  the  Gulfs  of  Bothnia  and  Finland,  and  up 
to  the  North  Sea,  the  whole  country  is  covered  with  a  prodigious 
number  of  lakes,  just  like  North  America,  the  Lewes,  and  the 
North  Highlands  of  Scotland.  The  intense  glaciation  which  all 
of  these  countries  have  undergone,  their  similarity,  and  what  I 
believe  to  be  the  intimate  connexion  of  such  crowded  lakes  with 
the  movement  of  ice,  induce  me  to  believe  that  in  Sweden  also 
a  great  number  of  the  lake-hollows  must  be  true  rock-basins 

▼lew,  to  which  I  inclined  while  wrttiog  this  paper,  but  refrained  from  stating  it, 
oonsidering  that  most  readers  would  think  it  too  strong,  and  thus  that  in  general 
opinion  I  might  damage  the  whole  theory.  Sir  William  says  that  the  arrangement 
of  the  strata  proves  that  the  great  lakes  do  not  lie  in  areas  of  special  subsidence. 

**  See*  The  Old  Qladers  of  North  Wales.'  When  I  published  my  account  of 
these  glaciers,  I  was  too  timid  to  include  the  Lakes  of  Llanberis,  Llyn  Ogwen, 
Llyn  Cwellyn,  and  some  others  of  the  larger  lakes  in  this  category.  I  now  feel 
convinced  that  they  are  true  rock-basins,  and  also  that  the  shallower  pools  of  Llyn 
Llegeirin,  Llyn  Felin-y-nant,  and  others  in  Anglesea  had  the  same  origin.  T*he 
horizontal  striations  far  up  the  side  of  Camedd  Dafydd,  by  Llyn  Ogwen,  were 
pfvbably  made  by  a  elncier  of  immense  thickness  during  the  first  grent  glacier- 
period,  preceding  the  deposition  of  the  stratified  drift. 

"  When  the  lake  was  low,  I  have  seen  in  Loch  Lomond  ice-striated  surfaces  of 
rock  jnst  above  the  water,  (be  strititions  running  ^u  t\\e  du^wixi  ol  >\vb  Vws|>\\  vA 
the  hike. 
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Boooped  out  by  the  paasage  of  glaoier-ioe  into  the  Baltic  urn, 
Fartnermore,  as  the  glaciated  mm  and  bottoms  of  the  Nora^ 
gian  fiords  and  of  the  saltwater  lochs  of  Scotland  seem  to  prore^ 
each  of  these  arms  of  the  sea  is  merely  the  prolongaticm  of  a 
yalley  down  which  a  glacier  flowed,  and  was  itself  filled  widi 
a  glacier ;  for  the  whole  coantry  was  evidently,  like  the  noilh 
of  Greenland,  moulded  by  ice.  In  parts  of  Scothuidi  some  of 
these  lochs  being  deeper  in  places  than  the  neiffhbonng  opaa 
sea,  I  incline  to  attribute  this  depth  to  the  grinoing  powor  of 
the  ice  that  of  old  flowed  down  the  vmllejs,  when  poosibly  iks 
land  may  baye  been  higher  tiian  at  present.**  It  mar,  howora^ 
only  arise  from  unequal  deposition  of  detritus.  If  the  fixnor 
yiew  be  admitted,  raise  the  land  so  as  to  lay  bare  the  sturomd- 
ing  ocean-bottom,  and  in  some  respects  of  leyels  and  depth  thef 
become  approximately  the  counterparts  of  the  deeper  narrev 
lakes  of  Switzerland  and  North  Italy,  gladen  bounded  bf 
mountains  havine  flowed  through  both,  and  debouohed  vspat 
theplaius  beyond. 

The  Olaeial  Theory. — ^Furthermore,  considering  the  Tsst  sioa 
oyer  which  the  phenomena  described  are  common  in  Koilh 
America  and  Europe,  I  belieye  that  this  theory  of  the  origin  of 
lake-rock'baains  is  an  important  pointy  in  addition  to  pteriow 
knowledffe,  towards  the  solution  of  the  glacial  theory ;  for  I  do 
not  see  tnat  these  hollows  can  in  any  way  be  accounted  for  bf 
the  hypothesis  that  they  were  scooped  by  floating  ice."  An 
iceberg  that  could  float  oyer  the  margin  of  a  deep  hollow  would 
not  touch  the  deeper  recesses  of  the  bottom.  I  am  therefim 
constrained  to  return,  at  least  in  part,  to  the  theory  many  yeiii 
ago  strongly  advocated  by  Acassiz,  that,  in  the  period  of  ex* 
tremest  cold  of  the  Olaeial  epocn,  great  part  of  North  America, 
the  north  of  the  Continent  of  Europe,  great  part  of  Britua, 
Ireland,  and  the  Western  Isles,"  were  covered  by  sheets  of  troo 
glacier-ice  in  motion,  which  moulded  the  whole  surface  of  the 
country,  and  in  favorable  places  scooped  out  depressions  thit 
subsequently  became  lakes. 

This  was  effected  by  the  great  original  glaciers  (probably  con* 
nected  with  the  origin  of  the  unsiratified  boulder-clay)  refeiied 
to  in  my  memoir  on  the  glaciers  of  North  Wales,"  but  the  maf- 
nitude  of  which  I  did  not  then  sufficiently  estimate.    The  cdd, 

^*  But  this  is  not  essential,  unless  the  lochs  are  so  deep  thai  tlie  ice  mnt  hut 
been  floated  up  before  reaching  the  deeper  parta 

"  I  do  not  in  any  way  wish  to  deny  that  much  of  tho  glsciatioD  of  the  lowv 
countries  that  came  within  the  limits  of  the  Drift  was  effected  by  fVmting:  ioe  obs 
large  scale,  which  must  hare  both  polished  and  striated  the  rocks  aloc^  whidi  d 
ground.  I  have,  with  other  authors,  described  this  in  rarious  memoiia  Bat  thi 
two  sets  of  phenomena  are  distinct 

"  The  Lewes  i«  covered  \>y  sttx^WWw. 

'•  Quart  Joum.  Geo\.  Soc  Loud.,  xVvCv^*\\, 
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jr,  continued  during  the  depression  of  North  Wales  and 
istricts  beneath  the  sea,  when  they  received  the  stratified 
drift ;  and  glaciers  not  only  did  not  cease  at  this  time  of 
ion,  but  were  again  enlarged  during  the  emergence  of 
Wales  and  other  countries,  so  as  to  plough  the  drift  out 
y  valleys.  These  enlarged  glaciers,  however,  bore  no 
ison  in  size  to  the  great  original  sheets  of  ice  that  con- 
the  North  of  Europe  and  America  into  a  country  like 
Greenland.  The  newer  development  of  glaciers  was 
local.  Amelioration  of  climate  had  already  far  ad- 
,  and  probably  the  gigantic  glaciers  of  Old  Switzerland 
irinking  into  the  mountain-vaJleys. 
Uy,  if  this  be  true,  I  find  it  difficult  to  believe  that  the 
of  climate  that  put  an  end  to  this  could  be  brought 
3y  mere  changes  of  physical  geography.**  The  change  is 
ge  and  too  universal,  having  extended  alike  over  the 
is  of  the  Northern  and  the  Southern  Hemispheres.  The 
en  or  vanished  ice  of  rhountain-ranges  is  indeed  equally 
eristic  of  the  Himalaya,  the  Lebanon,  the  Alps,  the  Scan- 
in  chain,  the  great  chains  of  North  and  South  America, 
other  minor  ranges  and  clusters  of  mountains  like  those 
ain  and  Ireland,  the  Black  Forest,  and  the  Vosges. 
:he  Philosophical  Magazine  for  November  last,  Prof.  Ram- 
i  published  an  article  **  On  the  Excavation  of  the  Valleys 
Alps,"  called  out  by  some  discussion  of  his  views,  in 
he  concludes  as  follows: — ^Eds.] 

►  better  proof  could  be  required  that  in  great  part  the 

of  the  Alps  were  approximately  as  deep  before  the  gla- 

3ch  as  they  are  at  present;  and  t  believe,  with  the  Italian 

sts,  that  all  that  the  glaciers  as  a  whole  effected  was  only 

r  to  deepen  these  valleys  and  materially  to  modify  their 

I  outlines,  and,  further  (a  theory  I  am  alone  responsible 

deepen  them  in  parts  more  considerably  when,  from  va- 

auses,  the  grinding  power  of  the  ice  was  unusually  pow- 

»pecially  where,  as  in  the  lowlands  of  Switzerland,  the 

le  strata  are  comparatively  soft.    But  for  details  on  this 

must  refer  to  my  memoir  in  the  Journal  of  the  Greologi- 

jiety." 

as  been  suggested  to  me  by  Dr.  Sibson  that  tbe  prodigious  waste  of  the 
the  graduu  disintegration  and  diminution  of  the  upper  snow-fields,  wii- 
j  the  great  moraines  of  North  Italy  and  other  phenomena,  must  have 
o  lessen  the  glaciers.  This  is  true,  but,  as  he  also  believes,  it  is  not  of 
mgh  to  account  for  the  shrinking  of  the  ice  into  the  higher  Tallejt  where  it 
one  found. 
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Art.  XXXIV. — Lucernaria  the  Ooenotype  of  AcalepJios  ;  by  Pn£ 
Henry  James  Clark,  of  Harvard  university,  Cambridge.* 

TuE  present  communication  is  a  mere  sketch  of  a  most  ihar- 
ough  and  exhausting  anatomy  of  Lucernaria,  which  1  have  illaa- 
trated  by  numerous  plates,  and  which  I  propose  to  publish  in 
an  extended  memoir,  in  connection  with  some  considerations 
upon  the  general  morphology  and  systematic  relations  of  Aca- 
lephsd.  I  have  been  engaged  during  the  whole  of  the  past  year 
upon  the  organical  and  histological  anatomy  of  this  animid,  in 
order  to  determine  what  are  its  relations  to  Kadiata  in  general, 
and  to  Acalephie  in  particular.  I  have  had  abundant  materials 
for  study,  inasmuch  as  this  species  of  Lucernaria  is  a  very  com- 
mon inhabitant  of  our  shores,  wherever  the  eel-grass,  Zostera 
marina^  grows.  Almost  invariably  Lucernaria  is  to  be  found 
upon  the  Zostera,  and  very  rarely  upon  any  other  plant.  It 
may  be  obtained  from  the  last  of  August,  when  it  is  most  fre- 
quently met  with  in  a  young  state,  until  the  last  of  June,  at 
which  time  the  young  ones  of  the  autumn  season  have  devel- 
oped to  full-grown  animals.  In  an  adult  state  it  measures  nearly 
an  inch  across  the  disc,  exclusive  of  the  tentacles,  and  about  the 
same  in  lieight.  It  varies  in  color  from  green,  which  is  the  most 
common  tint,  to  deep  olive;  from  light  yellow  to  reddish  broirn, 
or  from  light  violet  to  the  deepest  purple.  In  form  it  is  oc- 
tagonal, and  most  frequently  it  so  comports  itself  that  the  four 
sides  opposite  the  bifarious  genitalia  are  shorter  than  those  alter- 
nating with  them,  but  frequently  the  same  individual  reverses 
the  order  of  things,  and  the  latter  become  either  as  short,  or 
even  shorter,  than  the  first.  From  this  we  infer  that  the  specific 
dififerences,  based  upon  the  approximation  of  the  buncnes  of 
tentacles,  two  and  two,  are  entirely  erroneous,  as  this  obtains  in 
all  octagonal  Lucernarians,  in  a  greater  or  less  degree.  As  these 
animals  are  very  sensitive  and  irritable,  they  contract  upon  the 
least  disturbance ;  and,  as  the  muscular  system  is  most  highly 
developed  in  the  region  which  lies  about  the  four  partitions  of 
the  disc,  it  is  most  natural  that  when  the  creature  contracts  it 
should  draw  tlie  two  halves  of  the  genitalia  and  the  bunches  of 
tentacles  together  more  closely  here  than  at  the  alternate  quar 
ters;  hence  arises  the  frequently -observed  quadrate  outline  of 
the  disc.  Again,  in  regard  to  another  feature  oftentimes  em- 
ployed to  discriminate  between  different  species  or  even  groups, 
I  would  say  that  the  absence  of  auricles  alone,  without  other 
differences  in  the  animal,  does  not  indicate  a  specific  difference 
from  those  individuals  possessing  them,  but  rather  an  accidental 

'  From   tlie   ProceedinKs  ot  IW  'Ro'^Um  'S^ocv^V'^  ol  ^tciMml  History,  (or  Mard 
19th,  1862  ;  with  addiliona  and  uoleaXi^  V\\<i  v\\X\w. 
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lirophy  of  these  organs ;  and  that  this  fact  is  to  be  classed  in 
the  same  category  as  the  occasional  development  of  one  of  the 
tentacles  into  a  semiauricular  body.  I  have  always  noticed  that 
individuals  in  such  a  condition  have  an  unnatural  appearance ; 
that  they  are  not  so  lively  as  the  others,  and  appear  to  be  dis- 
eased.' I  believe  this  species  to  be  identical  with  L.  auricula* 
of  the  English  coast  The  most  characteristic  figure  that  I  know 
0^  although  unsatis£EU)tory,  is  in  Gosse's  little  book,  The  Aqua- 
rium.^ 

In  order  to  contrast  the  structure  of  Lucernaria  with  that  of 
the  Steganopthalmatan  MedusaB,  and,  moreover,  in  order  that  I 
m^v  not  complicate  matters,  I  will  compare  it,  organ  for  organ 
ana  part  for  part,  with  one  of  our  most  common  medusae,  Aure- 
Ua  flavidula  Agassiz.  The  aboral  side,  which  corresponds  to  the 
BO-called  dorsfu  region  of  other  AcaJephse,  projects  at  the  apex 
into  a  moderately  long  columnar  body,  usuallv  called  the  pe- 
duncle of  Lucemaria.  With  the  exception  of  the  four  equi- 
distant channels  and  the  four  muscular  cords  which  alternate 
with  them,  the  peduncle  is  a  solid  gelatiniform  mass,  covered 
by  the  outer  wall.  This  gelatiniform  substance  also  constitutes 
tne  bulk  of  the  disc,  filling  the  entire  space  between  the  outer 
wall  and  the  inner  or  lining  wall  of  the  digestive  cavity,  and  is 
directly  continuous  with  that  in  the  peduncle.  In  Aurelia, 
Cyanea,  and  other  Acalephs,  this  substance  appears  like  an 
amorphous  gelatiniform  or  semicartilaginous  mass,  with  a  few 
irregular  ceUs  scattered  here  and  there  j*^  but  in  Lucernaria  it 

*  I  have  found  luch  specimens  most  frequent  at  that  time  of  the  year  which  is 
the  breediog  season  of  our  common  shore-crab, — Cancer  {Platyearcintui)  irroratut, 
—when  it  comes  up  out  of  deeper  water,  and  is  most  abundant  and  active.  At 
fini»  only  now  and  then,  I  found  a  Lucernarian  with  one  or  two  auricles  bitten  off; 
but  later  it  was  common  to  find  specimens  with  all  the  auricles  nipped,  and  nothing 
but  a  smaU  portion  of  their  base  or  a  mere  scar,  left  to  indicate  their  former  pres- 
ence. The  moment  a  Lucernarian  is  touched  by  a  crab  it  jerks  its  tufts  of  tenta- 
elet  inward,  but  the  reverted  auricles  are  left  exposed,  and  all  the  more  prominent 
by  the  act  than  usual,  and  a  conspicuous  morsel  for  the  predaceous  creature.  As 
toe  season  advances  towards  summer,  the  bunches  of  tentacles  also  disappear  one 
after  another,  until  it  becomes  quite  common  also  to  find  individuals  with  two, 
three*  or  four  bunches  bitten  off;  and  at  the  same  time  specimens  become  more 
aod  more  rare,  at  the  last  of  June,  for  instance,  and  finally,  by  the  early  part  of 
July  it  is  impossible,  by  the  most  diligent  search,  to  find  a  single  specimen.  As 
tfab  happens  at  the  time  when  the  Lucemarians  are  laying  their  eggs,  it  is  clear 
that  the  destruction  of  the  adult  does  not  necessarily  annihilate  the  race.  During 
the  next  two  months  no  Lucemarians  are  to  be  found,  but  in  ihe  last  of  August  I 
baTe  collected  young  ones,  much  less  than  i^  of  an  inch  in  diameter. 

'  Haiidythu  auricula  H.  J.  C,  Journal  iSoston  Soc  Nat  Hist.,  March,  1868,  page 
559. 

^  Hie  original  figure  by  Rathke,  Miill.  Zocl.  Danica^  iv,  1806,  pL  clii,  although 
■iifficiently  correct  for  identification,  can  neither  be  called  characteristic  nor  graceful 
u  ikr  as  attitude  is  concerned. 

*  In  June,  1862, 1  made  a  careful  study  of  the  structure  of  the  gelatiniform  sub- 
stance of  Aurtliajlavidula  Ag.    There  are  two  kinds  of  fibro-cellular  bodies  whichi 
pen^ide  the  gelatiniform  layer.    One  kind  are  irregular,  darV^  co\i%^\^'a»\^^  t.^^s^^ 
nmihw  in  appeanmce  and  size  to  those  of  the  outer  waHi  ol  Odlq  «^xi\.«i^^t  V'C^ 
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has  a  highly  organic  structure.  Extremely  elongate,  columnaTf 
cell-like  bo&ies  extend  in  close  proximity  from  the  outer  to  the 
inner  wall,  so  that,  in  a  section  of  the  thickness  of  the  disc,  it 
appears  to  be  transversely  striated.  In  the  peduncle,  as  a  trans- 
verse  section  reveals,  these  columnar  cells  are  arranged  aboat 
the  axis  in  peculiar,  regular  groups ;  some  columns  pass  from 
one  channel  to  the  next  on  either  side ;  some  diagonally  across 
the  axis  from  one  channel  to  an  opposite  one,  and  others  extend 
obliquely  from  the  channel  to  the  muscular  cords  which  alter 
nate  with  them.  This  arrangement  reminds  one  of  the  method- 
ical disposition  of  the  great  cells  in  the  body  of  Pleurobrachia,' 

trom  one  to  four  or  five  ja^ed,  caudate  prolongations  projecting  in  everj  direetno. 
Thew  are  most  numerous  next  the  aboral  side  of  the  disc,  and  departinu;  from  tint 
region,  tbey  become  Icj'S  frequent  as  we  approach  the  (»rul  vide,  at  wliich  plaee  thcf 
are  very  much  sciittered.  The  other  kind  of  bodies  are  very  fiiint.  nndeatetl  nodoM 
fibres,  and  form  a  vast  anastomosing  net- work,  which,  like  the  darker  caudate  celU 
pervades  the  whole  of  the  gelatiniform  mass  of  the  body,  from  the  aboral  to  die 
oral  side.  It  resembles  elastic  tissue  very  closely.  Next  the  aboral  »ide  thcM 
fibres  trend  mostly  p.iraUeIwise  with  the  outer  wall,  or  at  very  oblique  aneles  to 
it;  but,  paasinj;  inwardly,  they  (^dually  asi^ume  a  direction  transverse  to  this,  and 
then,  anastomosin;;;  less  frequently,  they  became  in  appearance  like  slender  pardld 
columns,  based  upon  the  double  wall  in  which  the  cnymiferoua  chanuelt  nm.  Be> 
tween  the  latter  an<l  the  outer  wall  of  the  onil  side  the  fibrous  bodies  are  exoa» 
ively  faint,  and  less  frequent,  but  btill  continue  the  trend  which  they  have  on  ^ 
aboral  side  of  the  double  wall.  The  peculiniitics  of  these  two  kinds  of  bodies  in 
fully  described  by  Max  Schultze.  Ueln't'  den  Ban  der  (rtiUert*cheiie  dtr  Jifduan, 
Mull.  Arrhiv.,  IS^t}.  p.  ;{ll,  p!  xi,  xii,  fnun  oli!*orvntit«is  which  ht»  made  upon  Jfr 
dusa  (Auvflia)  aurita,  RhhoMnin't  Cuvia'ii  and  li.  AldrovaudU ;  but  in  all  of  them 
he  ssnys  the  til»res  run  in  every  ilirectiiui.  *'Sio  lanfen  ^estreokt  in  alien  Kichtun^n. 
theilen  sich  hiiufi^  und  v  rMriden  -^irh  uiiter  eiiiander  unter  alien  nkn^lichon  Wio- 
koln."  Now  in  Mfdnm  {An.rlin)  an,ita,v;hk']i  is  very  near,  if  not  identical  villi 
uur  Aurelia,  A.jlaiiilida  Ag..  it  is  very  probablo  that  these  tibres  are  arranged  u 
in  oiir>,  and  yet  I  cannot  see  how  Srhultze  could  have  overlooked  this  arrnni^naenL 
My  olwervation.-*  were  made  «p«)n  perfectly  fresh  specimen^,  and  without  the  help 
of  any  reagents.  In  our  Lucernarian.  and  in  faoi  in  all  the  Lucornaria'  (Qeo  Jovt- 
nal  BoKtou  X'tt.  Ilixt.  Sttr.,  March,  1S03)  the  fibrous  bodies  do  not  anastomose,  bat 
trend  in  <Hrect  lines  from  the  outer  to  the  inner  wall. 

•  At  the  time  the  investigation  of  the  gelatinifonn  mass  of  PUurobmckia  rhodo- 
dactf/la  Ag.  was  made.  I  had  not  in  my  possession  lenH'S  of  the  proper  definiiioo 
and  working  distance  to  make  out  the  histulogic.il  elements  with  the  requii^ite  care 
that  such  excessively  tran-.parent  IxkHcs  demand,  and  therefore,  using  inferior  lensesi 
I  fell  into  an  error  whieh  I  am  only  ti>o  glad  to  correct.  Since  thnt  time  I  have  ob- 
tained one  of  Tolles*  half-inch  objectives  with  an  exceedingly  sharp  definition  and  an 
extraordinary  working  di»tanc^>;  so  that  I  have  been  enabled  to  work  with  perf«t 
freedom  upon  the  living  animal,  and  without  injuring  its  tissues  in  the  \ea.<t  What 
formerly  I  mistook  to  he  the  outlines  of  the  walls  of  enormous  cells  are  in  reality 
eUmtic  jihren.  The  mi-stakiiig  the  fibres  for  the  profile  of  cell  walls  does  not  affect  tl« 
arrangement  in  the  least,  as  I  formerly  liesoribed  it,  and  which  I  have  since  verifi«d 
with  my  new  objectives.  Tlie  el:u«tic  fibres  a><sume  various  forms,  according  to  the 
degree  of  expansion  or  contraction  of  the  animal;  sometimes  thev  are  perfectly 
straight  and  at  others  they  are  contracted  either  in  a  loose  spiral,  or  retracted  iato 
a  cl»)se  ct>iL  This  is  most  easily  observed  in  young  specimens.  In  the  young  of 
another  Ctcnophoran,  viz.,  Bolina  alata  Ag..  al)out  j,V  of  an  inch  in  diameter^  it 
which  size  its  prop«)rtions,  >hape,  the  considerable  depth  of  the  tentjicular  si.ickc<«, 
and  the  length  of  it*  tentacles  lender  it  remarkably  like  a  Pleurobrachia.  the  ela.«tic 
fibres  are  very  few,  but  quite  cou>\>\cwo\\«,  awd  tvave  a  peculiar  mode  of  braochiis- 
Single  fibres  extend  ratUalingVy  \rom\.\\c  conxet^ol  \^^  %\A\svajt^[i\  ^\x'exi  about  bw 
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I  have  described  them  in  Pro£  Agassiz's  third  volume  of  his 
ContributioDS  to  the  Natural  History  of  the  United  States.'' 
I  the  oral  or  lower  side  of  the  disc  of  Aurelia,  the  ffeUtiniform 
ibstanoe  has  the  same  structure  as  in  the  aboral  siae,  while  in 
Qcernaria,  although  it  has  all  the  regularity  in  the  disposition 
r  its  components  tnat  obtains  in  the  aboral  side,  yet  it  possesses 
totally  different  nature,  as  I  will  describe  hereafter  in  connec- 
on  with  the  muscular  system. 

From  the  middle  of  the  base  of  each  of  the  four  fiat  sides  of 
le  quadrate  proboscis,  a  light  streak,  which  has  the  deceptive 
ppearance  of  a  radiating  canal,  passes  in  a  direct  line  neany  to 
le  border  of  the  disc;  this  is  the  line  along  which  the  oral  and 
x>ral  fioors  of  the  disc  unite,  and  form  a  solid  partition,  by 
hich  the  digestive  cavity  is  divided  into  four  broad  chambers, 
faich  communicate  with  one  another  at  the  inner  or  proximal 
ids,  about  the  base  of  the  proboscis,  and  also  at  the  outer  or 
istal  ends  through  the  narrow  passage  between  the  terminus  of 
le  partition  and  the  edge  of  the  disc.  In  the  peduncle  there 
re  four  equidistant  broad  tubes,  which  merge  into  one  cavity 
t  its  base,  and  correspond  in  position  to  the  four  chambers  of 
le  digestive  cavity.  The  grouped  tentacles  which  occupy  the 
ght  comers  of  the  disc  are  hollow,  as,  likewise,  are  the  auricles, 
id  communicate  openly  and  directly  with  the  digestive  cavity, 
his  is  all  that  constitutes  the  chymiferous  circulatory  system 
r  Lucernaria.  In  Aurelia  we  Kave  radiating  canals  at  the 
>ints  corresponding  to  the  partitions  of  Lucernaria,  as  well  as 
I  the  intermediate  sections. 

In  Aurelia,  the  genitalia  are  four  single  circular  organs,  one 
Teach  being  placed  opposite  the  flat  side  of  the  proboscis; 
hereas  in  Lucernaria  eacn  genital  is  a  double  organ,  the  halves 
r  which  have  a  peculiar  shape,  and  are  situat^  respectively 
le  on  each  side  of  the  partition,  and  extend  along  the  inner 
oe  of  the  oral  floor  of  the  disc  from  the  base  of  the  proboscis 
t  the  extreme  limits  of  the  corners  of  the  disc,  where  they 
most  touch  the  bases  of  the  tentacles.  Across  the  proximal 
id  of  each  partition,  triple  or  quadruple  rows  of  slender  digiti- 
•rm  bodies  extend  each  way  for  a  considerable  distance  along 
le  border  of  each  half  of  a  genital,  thus  forming  the  common 

ly  to  the  turfaoe  of  the  body,  each  fibre  forks  two  or  three  times,  and  then  one 
oiy  goes  to  each  of  the  two  nearest  longitudinal  chymiferous  tubes,  and  the  third 
m  •ztenda  to  the  base  of  the  deep  tentacular  socket  This  is  the  j^eral  arrange- 
nt  at  this  age,  although  occasionally  one  of  the  prongs  of  the  fork  is  absent,  or 
\j  partially  developed.  Sometimes  each  prong  forks  again,  at  a  narrow  or  wide 
gle.  From  the  tentacular  sockets  fibres  extend  also  to  the  surface  midway  be- 
MO  the  month  of  the  former  and  the  adjacent  longitudinal  chymiferous  tube.  So 
r  are  all  the  fibres,  however,  that  with  a  casual  glance  they  might  be  mistaken 
'  llgbti  unimportant  streaks  here  and  there,  instead  of  such  metbodkaYkj  «mau^^ 
diM. 
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appendages  of  the  two,  and  clearly  indicating  tbeir  unityJ'    Each 
half  of  a  genital  has  a  peculiar  form,  which  may  be  represented 
by  an  inequilateral  triangle  whose  longest  side  extends  nearly 
in  a  straight  line  from  the  inner  end  of  the  partition  to  the  ten- 
tacles, and  the  two  other  sides,  slightly  curving  outwardly  and 
meeting  at  a  very  broad  angle,  form  the  rest  of  the  outline.    In 
the  adult,  the  longest  side  of  the  triangle  is  to  its  height  as  two 
to  one.     This  feature,  alone,  has  a  degree  of  speciality  which 
raises  these  organs  in  rank  above  all  others  of  their  kind  among 
AcalephaD;  but  when  we  examine  their  components,  we  find  an 
unlooked-for  structure,   hitherto  unknown  among   AcalepIuBL 
What  appear,  to  the  naked  eye,  to  be  eggs  of  enormous  size, 
are  really  little  pouches,  which  contain  either  numerous  eggs  or 
matrices  of  spermatic  particles,  according  as  the  individual  is 
male  or  female.     Kach  pouch,  or  genital  saccule^  as  it  may  be 
called,  projects  freely  into  the  digestive  cavity,  and  is  attached 
by  a  very  short  and  rather  narrow  neck  to  the  inner  wall  of  the 
oral  floor  of  the  disc.     This  constitutes  another  step  in  the  spe- 
cialization of  these  organs,  but  does  not  complete  the  proce8& 
At  the  base  of  each  genital  saccule,  and  on  that  side  which  faces 
toward  the  proboscis,  there  is  a  small  aperture,  which  leads  to 
the  interior,  where  there  is  a  considerable  cavity.     This  cavity 
is  formed  by  the  lateral  inversion  of  the  single  wall  of  the  sac- 
cule upon  itself,  and  the  constriction  of  the  wall  about  the  en- 
trance to  the  chamber.     The  eggs  or  spermatic  material'  are 
enclosed  in  saccular  folds  of  the  wall  of  this  chamber,  into 
which  they  fall  when  mature,  and  pass  thence  outwardly  through 
the  lateral  outlet  at  the  base  of  the  saccule.     One  may  see  at  a 
glance  that  this  is  a  type  of  the  reproductive  organs  not  to  be 
found  among  the  other  Acaleplue. 

In  Aurelia,  the  generative  products,  whether  eggs  or  sperma- 
tozoa, lie  immediately  beneath  the  outer  ivnll^  and  imbedded  in 
the  muscular  layer  which  extends  throughout  the  length  and 
breadth  of  the  oral  face  of  the  disc,  as  I  have  described  it  in  the 
fourth  volume  of  Professor  Agassiz's  "Contributions."    Between 

"*  In  the  family  Cleistocarpidic,  hb  I  have  recently  characterized  it  {Journal  B9^ 
ton  Nat.  HUt.  Soe.,  March,  1863),  the  genital  haWea  are  directly  united  to  eack 
other,  BO  as  to  form  a  continuous  organ  across  the  proximal  end  of  the  partition: 
thus  there  can  bo  no  doubt  that  there*  are  but  four  genitals  in  Lucemarixe,  and  DOt 
eight,  as  described  by  various  authors. 

"  The  spermatic  particles  have  an  elongate-cordate  body,  from  the  broad  end  of 
which  an  excessively  long  tail-like  filament  trails  in  broad  curves  as  U  swinis;it 
the  pointed  end  are  attached  two  exceedingly  delicate  filaments,  which  are  io  coo- 
•tant  motion,  bending  and  coiling,  or  stretching  in  every  direction,  as  if  they  ven 
the  tactile  organs  of  an  Kui^lena  or  some  other  similar  Infusorian.  These  ftfenk- 
probo;»ces  defy  detection  with  ordinary  objectives ;  in  fact,  to  determine  their  pm- 
ence  with  certainty  requires  very  careful  manipulation  of  such  objectives  as  D*vt 
the  most  accurate  defining  power,  and  which  are  to  be  obtained  outy  from  omf  bat 

/□aker^.     The  spermatic  parlxcVca  ol  owt  cowvxtxwv  Y.cVv\tv\ia,  K  granuiatut,  ulso  p* 

teas  a  double  pseudo-prooo^is. 
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cular  layer  and  the  inner  wall,  which  forms  the  imme- 
irietes  of  the  digestive  cavity,  a  thick  layer  of  gelatini- 
ibstance  intervenes,  and  its  presence  naturally  suggests 
liry,  how  are  the  eggs  or  sperm  to  escape  into  the  digea* 
'ity,  as  they  are  known  to  do?  The  spermatic  particles 
ol^rved  frequently  escaping  directly  through  the  outer 
x>  the  ocean,  and  I  have  seen  them,  with  the  broadest  end 
>jecting  like  bundles  of  hairs  from  the  cavity  of  the  matrix 

I  the  apertures  in  the  outer  wall.  When  the  reproduo- 
iterial  is  fully  ripe,  the  inner  wall,  with  the  gelatiniform 
md  the  muscular  layer  as  far  as  it  includes  the  material 
tion,  splits  off  from  the  outer  wall  along  two  lines  corres* 
^  to  the  two  borders  of  the  generative  organ,  and  hangs 
,  in  ribbons,  in  the  digestive  cavity.    From  the  newly* 

raw  face  of  these  ribbons  the  eggs  or  spermatic  particles 
into  the  main  chamber  of  the  disc.  This  I  take  to  be 
iversal  rule,  and  such  the  type  of  genitalia  among  all 
Dphthalmata;  a  structure  totally  unlike  that  of  Lucema- 
which  the  inner  wall  alone  is  concerned  in  the  highly 
sated  reproductive  organs, 
ing  now  to  the  consideration  of  the  muscular  system^  I 

II  your  attention  to  the  four  white,  slender  columns  which 
te  with  the  four  dark  tubes  which  are  imbedded  in  the 
iform  substance  of  the  peduncle.  Sars  was  the  first  to 
e  the  true  nature  of  these  columns,  and  he  rightly  called 
luscular  cords.  They  extend  from  the  base  of  the  pedun- 
.he  base  of  the  proboscis,  coursing  along  just  beneath  the 
irall,  but  still  within  the  gelatiniform  substance,  until  they 
the  upper  third  of  the  peduncle,  and  then  gradually  ap- 
lating  the  axial  line,  they  meet  the  inner  wall  of  the  disc 
low  the  base  of  the  proboscis,  and  thence  they  pass  along 
neath  this  wall,  for  a  short  distance,  and,  finally  each  one 
the  oral  side  of  the  disc  at  the  inner  or  axial  end  of  the 
)n.  At  this  point,  each  muscular  coluhm  expands  and 
i  fan-shaped  layer  just  beneath  the  outer  wall,  and  extends 
y  so  as  to  occupy  the  whole  space  between  the  two  halves 
mital.  At  the  distal  end,  this  layer  diverges  right  and 
the  partition  into  a  broad  muscular  band  which  borders 
c,  and,  eventually,  is  distributed  in  ridges  or  cords  beneath 
tep  wall  of  the  tentacles  and  the  auricles.  At  the  inner 
the  partition,  the  muscular  layer  also  passes  into  the  base 
proboscis,  and  forms  a  stratum  immeuiately  beneath  the 
wall.  At  four  equidistant  points,  alternating  with  the 
)ns  and  genitals,  and  opposite  the  four  corners  of  the 
cis,  there  is  a  weaker  muscular  layer,  which  occupies  the 
elative  position  in  regard  to  the  oulex 'w«3\v^«kaAo«»>ici^ 
jrsfstein  of  muscles  first  mentioned.    Oiv  \)[v^  oti^\v^tA> 
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it  passes  into  the  marginal  muscular  band,  and  on  tbe  other  H 
enters  the  comers  of  the  proboscis,  and  forms  a  layer  in  commoa 
with  the  one  extending  from  the  partitions.  By  these  alternating 
stronger  and  weaker  divisions  of  the  muscular  layer,  the  disc  ii 
relieved  of  the  sameness  which  prevails  in  the  muscular  system 
of  the  Steganophthalmata,  and  we  have  indubitable  proofs  of  a 
higher  degree  of  specialization  than  in  the  latter  order,  where 
the  unvarying  repetition  of  similar  divisions  all  around  the  din 
unmistakably  indicates  inferiority.  Moreover,  in  addition  to 
this,  we  have  a  peculiar  specialization  of  the  gelatinifurm  layer, 
which  is  embraced  by  the  outer  and  inner  walls  of  this  floor,  or 
rather  between  the  muscular  layer  and  the  inner  wall ;  instead 
of  repeating,  as  occurs  in  Aurelia,  the  peculiarities  of  the  gela- 
tiniform  layer  of  the  aboral  floor,  it  has  a  totallv  different  ap* 
pearance  and  consistency,  and  an  almost  unlimited  degree  of 
expansion  and  contraction.  In  the  tentacles  it  occupies  a  very 
deep  space  between  the  outer  wall,  or  rather  the  muscular  layer, 
and  the  inner  wall.  In  this  latter  respect,  Lucernaria  is  again 
peculiar,  since  in  addition  to  the  muscular  layer,  which  alone  is 
present  in  the  young,  it  develops  this  gelatiniform  layer, — ^tbe 
musculo-gelalinijorm  layer  as  I  propose  to  call  it, — the  like  of 
which  does  not  exist  in  the  tentacles  either  of  Steganophthalmata 
or  Gymnophthaliiiata.  In  the  auricles,  we  have  also  a  special- 
ization peculiar  to  Lucernaria;  for,  in  addition  to  the  pigment 
eye-spot  which  is  imbedded  in  the  base  of  the  oral  face  of  these 
bodies,  tlic  auricles,  which  in  the  young  cannot  be  distinguished 
from  the  tentacles,  gnidually  thicken  the  outer  wall  as  age  ad- 
vances, and  peculiar,  granuliferous,  adhesive  vesicles  are  devel- 
oped between  the  cells.  In  the  adult,  their  tentacular  nature  is 
almost,  or  altogether,  obliterated,  and  the  swollen  outer  wall, 
together  with  the  enormous  thickness  of  the  musculo-gelatini- 
form  layer,  forms  an  oval  mass,  thickly  studded  with  adhesive 
organs,  by  which  they  clinf^,  in  a  most  tenacious  manner,  toauy 
body  which  they  may  touch.  These  organs,  and  the  base  of  the 
peduncle,  are  the  only  means  of  adherence  which  Lucernaria 
possesses;  although  it  is  true  that  the  tentacles  are  used,  as  in 
Aurelia,  for  prehension,  they  are,  comparatively,  very  weak, 
and  can  only  serve  to  retain  the  prey,  and  never  effect  the  pur 
pose  for  which  the  auricles  are  constructed.'  In  consideration 
of  the  very  obvious  oflice  of  an  auricle,  I  would  propose  the 
name  anchor  for  it. 

•  The  nettling  organs,  or  lasso-celle,  which  crowd  the  ic?1obuIar  tips  of  the  tentacln. 
are  of  two  kind?*,  an<l  Vjoth  ure  iiiib»'il(I«vl  in  the  iiitorceUuhir  subst.inee  which  liUi 
the  8pnced  between  the  columnar  celU  of  ilje  outer  wall.  One  kind  conM^ti*  uf  m 
oval,  thick- walled  vesicle,  about  ^u\,-^  of  an  inch  long,  or  a  little  le?B.  one  end  of 
which  is  introverted,  and  projects,  in  the  form  (»f  a  stout  hollow  nhaft.  alonjsr  the 
mxU  of  the  cell  about  fouT-f\(l\\s  o^  vU  \ei\^V\v,  \itv«5l  vVv^^^  rather  euddenlj  thioniDf 
ioio  9  slender  it'irearl  wb\d\  a\sn  \a  ^\o\V^'v ,  \\  Vi«w«\%  \xv\\\\\***i\^,TM\\\ttv<<xv^\\^  viiivf 
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Were  the  above-mentioned  features  in  the  organism  of  Lucer- 
iria  alone  to  be  taken  into  account,  there  could  be  no  hesitation 
saying  that  this  genus  should  be  considered  as  the  highest  of 
le  class  of  Acalephee ;  because  of  its  highly  complicated  and 
^ecialized  gelatiniform  mass;  the  high  grade,  and  the  peculiar 
id  distinctive  grouping  of  its  muscular  system ;  the  definite 
id  bilateral  form  of  the  genital  organs,  as  well  as  their  saccular 
ibdivision;  the  two-fold  nature  and  disposition  of  the  prehensile 
rgans,  the  tentacles  and  anchors :  and,  moreover,  that  it  belongs 
^  an  order  separate  from  either  orders  of  Acalephsa,  because  of 
ie  typical  elements  of  its  genital  saccules,  which  are  altogether 
ifferent  from  either  the  Steganophthalmic  or  Gymnophthalmic 
pe  of  genitals ;  and  also  on  account  of  the  anchors,  which 
nve  no  parallel  in  all  the  class  of  Acalephse.  But  there  are 
irts  of  the  Lucernarian  organism  whicl)  are  of  a  lower  grade 
lan  those  of  similar  nature  among  the  other  Acalephse.  I  refer, 
I  the  first  place,  to  the  hydra-like  form  of  Lucernaria,  and  its 
>mparatively  stiff  and  hydroidal  tentacles,  evidently  indicating 

crture  of  the  cell,  and  pressing  closely  against  the  inner  face  of  the  cell  vail  it 
rma  a  dofte  coil  which  terminates  at  the  end  opposite  the  mouth  of  the  introver- 
m.  When  the  coil  of  thread  is  ejected,  which  is  accomplished  by  sliding  through 
e  hollow  axial  shaft,  which  in  its  turn  retroverts  also,  just  as  the  finger  of  a  glove 
torned  inside  out,  the  wliole  aspect  of  the  apparatus  is  changed.  The  oval  cell 
considerably  diminished  in  size,  and  from  its  aperture  the  enormously  enlarged 
iQow  shaft  projects  in  a  straight  line ;  the  half  of  the  shaft  next  the  cell  is  cylin* 
ieal,  and  half  as  broad  as  the  latter,  with  a  slight  expansion  where  it  joins  the 
Mith  of  the  cell ;  the  distal  half  abruptly  expands  into  an  oval  form,  half  affain 
oftder  than  the  cylindrical  portion,  and  rapidly  tapers  into  a  smooth,  trihedral, 
rbtad  thread.  The  oval  part  of  the  shaft  is  endowed  with  three  equidistant  spiral 
ws  of  sotn,  which  number  about  a  dozen  in  each  row.  I1ie  setie  are  compara- 
rclj  laige,  and  in  length  equal  two  thirds  the  broadest  diameter  of  that  part  of 
e  shaft  from  which  they  project.  Each  row  makes  but  one  turn  about  the  shaft, 
id  terminates  as  if  in  continuation  of  the  angles  of  the  trihedral  thread.  There 
not  the  least  trace  of  setae  or  projections*  of  any  kind  upou  the  trihedral  thread, 
it  it  continues,  with  a  very  gradual  taper,  perfectly  smooth,  to  the  blunt  termina- 
ML  The  angles  of  the  tnread  appear,  at  first  glance,  as  if  they  might  be  spiral 
m%  of  sete,  but  a  most  careful  anu  prolonged  examination,  with  one  of  Spencei^s 
inch  objectives,  convinces  me  that  they  are  truly  the  angles  of  a  twisted  trihedral 
ament  The  extent  of  the  thread  is  from  twenty  to  twenty- four  times  the  length 
the  cell.  The  other  kind  of  nettling  cell  is  much  more  simple  in  structure,  but 
tt  more  remarkable.  The  introverted  shaft  is  very  slender,  in  fact  no  larger  than 
e  rest  of  the  thread ;  it  does  not  project  into  the  axis  of  the  cylindrico-oval  cell, 
jA  presses  close  to  the  side  of  the  latter,  and  extends  four-fifths  of  the  way  to  its 
iposite  end,  and  then  bending  abruptly  upon  itself,  the  thread  passes  with  a  lono^ 
rved  sweep  nearly  to  the  aperture  of  the  cell,  from  whence  it  again  returns,  with 
other  Ions  sweep,  which  is  repeated  eight  to  ten  timesf  until  the  inner  face  of  the 
U  wall  is  lined  by  a  close  coil  which  winds  lengthwise,  instead  of  transversely  as 
does  in  the  other  kind  first  described.  When  extended,  the  thread  is  from  twelve 
fourteen  times  the  length  of  the  cell;  it  offers  not  the  least  sign  of  appendages 
any  kind,  but  is  simply  a  smooth,  round  filament,  of  uniform  thickness  throughout, 
jcept  at  the  end,  where  it  tapers  slightly  and  terminates  in  a  blunt  tip.  The  cell 
lell,  when  retroverted.  is  senbibly  diminished  in  size,  and  narrows  rapidly  into  the 
irionged  filamentary  porticm.  It  would  seem  to  be  perfectly  incontestable  that^ 
the  cell  diminishes  in  size  with  the  expulsion  of  the  thread,  \i  foTm%  VYv^  yicq"^^- 
X  powm;  and,  by  the  coatnction  of  its  wall,  forces  its  couteiv\A  o^V^Six^. 
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a  typical  affinity  to  the  fixed  hydroid  generation  of  the  Saraia, 
Bougainvillio),  Steenstrupiac,  etc.  The  simple,  almost  unilocalar 
chymiferous  system  is  hardly  more  medusoidal,  as  regards  the 
multiplicity  of  its  subdivisions,  than  in  some  of  the  Tubulariana, 
such  as  Tubularia  and  Corymorpha,  which  are  described  in  Pro- 
fessor Agassiz's  fourth  volume  of  his  "  Contributions."  In  con- 
nection with  the  hydroid  form  of  Lucemaria,  I  would  also 
mention  the  total  absence  of  a  veil.  This  might,  at  first  thought, 
appear  to  furnish  an  argument  in  favor  of  the  high  relations  ci 
this  genus ;  but  I  think  it  is  to  be  deemed  as  one  of  the  signs  of 
its  inferior  connections.  However,  let  us  look  at  the  progreBB 
of  velar  development.  In  the  ephyra  state  of  all  Steeanoph- 
thalmata,  the  veil  is  at  one  time  greatly  in  the  preponderance, 
when  compared  with  the  size  of  the  whole  individual;  but  with 
growth  it  gradually  becomes  less  conspicuous,  and,  finally,  in 
some  adult  genera  of  this  order,  it  remains  as  a  mere  trace  of 
a  veil,  or,  as  in  Cvanea  and  some  Ehizostomidse,  it  is  altogether 
obscured.  Now,  it  is  noteworthy  that  among  the  lowest  of  this 
order,  such  as  Pelagia,  we  have  a  strong  resemblance  to  the 
ephyra  state,  and  the  cphyroid,  tongue-like  veil  is  quite  promi- 
nent; and  in  Chrysaora  it  is  hardly  less  so;  ascending  the  scale, 
we  find  it  yet  more  inconspicuous  in  Aurelia,  and  still  more  so 
in  Cassiopea^ ;  and,  finally,  altogether  absent  in  Cyanea,"  the 
highest,  in  my  o])inion,  of  all  the  Steganophthalmata.  Now, 
one  might  suppose  Lucernaria,  in  respect  to  the  veil,  to  be  in  the 
same  category  with  Cyanea,  which  has  resorbed  its  veil;  this, 
however,  is  not  the  case,  for  as  I  know,  from  the  study  of  the 
younger  stages  of  Lucernaria,  that  it  never  passes  through  the 
veiled  ])lia?e,  it  foils  short  in  its  development  as  regards  this 
particular  feature  of  Acalephan  morphology.  We  must  take 
mto  consideration,  also,  the  eyes,  which  are  found  to  be  as  low 
in  point  of  structure  as  the  merest  pigment  eye-spot  of  the 
Gyrnnophthalniata. 

Thus,  in  balancing  the  value  of  the  organisms  of  this  animal, 
we  are  inevitably  let!  to  the  conclusion,  on  the  one  hand,  that 
Lucernaria  does  not  stand  as  a  totality  above  all  other  Acalephae, 
nor,  on  the  other  hand,  does  it,  bv  anv  means,  belong  below 
them ;  and  that  much  less  does  it  affiliate  exclusivelv  with  the 

"  The  ephyr:i-likc»  appearance  of  Cyanen  is  illusory;  the  lohc!i  about  the  cjn, 
conipriso  not  only  tiic  ow^inal  ocular  Iap|)ets.  but  nl^  a  part  of  the  tf^ntuciiUr 
margin;  in  fact  oii(>  half  of  each  margin  on  each  side  of  an  eye  i:<i  continuous  vitfa 
the  ocular  lappot  adjacent.  The  trntaculor  margin  being  incurved  toward  the  ceo- 
ire  of  tiic  disc,  th'j  veil  must  be  still  farther  inward,  and  very  probably  the  inairin 
of  the  muscular  hand-*  coi  responds  tt>  it,  tlic  two  mer^^ing  intt>  each' other.  Tl* 
wiile  lacunar  character  of  the  radiating  canala  is  not  a  feature  of  infericriiy.w 
might  appear,  but  rep^?<•ent^  a  ctnitinuation  of  the  ten«iency, — as  may  l>e  seen  .t 
the  progressive  stages  of  growth  of  Aurelia, — to  chant»el  out  the  whole  l>rea.lih  "f 
thti  ii\^%  until  it  finally  becomes  a.  >\\rtv\<i  csv\"\V\.    \\\  Rhizostoina,  Stomoiphu^f  as«i 

Polyclonii,  the  channeUnii;  \s  lesn  cvuvWd  t»v\\.  vW\\\v\C.>j^\\<itw-/\\\\^<:\^\cv>lfiA  Conner 

it  ii  but  a  little  beyond  Av\reVia\u  \.\\\^^  tc*\«c\.. 
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Sjmnophthalmata.  The  only  relation  that  it  possibly  can  be 
x>n8idered  under  is  that  of  a  correlation  to  both  types  of  AcaUphcR^ 
— viz. :  to  the  Gymnophthalmata,  including  the  Siphonophorae, 
and  to  the  Steganophthalmata;  yet  not  as  a  graduated  con- 
necting link,  which  would  seem  to  show  that  the  two  orders  pass 
ioto  each  other,  but  as  an  ordinal  type,  equivalent  in  value  to 
either  of  the  others,  by  reason  of  the  peculiar  and  distinctive 
morphology  of  certain  of  its  organs.  On  this  account,  Lucerna- 
ria  18  to  be  considered,  and  may  be  designated,  as  the  coenotype 
(«o«r6g,  common)  of  the  Acalephse.  In  this  respect,  it  holds  such 
relations  to  the  other  two  orders  of  Acaleph»  as  do  the  Crinoids 
to  the  other  orders  of  Echinodermata;  or  the  Annelidsa  to  the 
rest  of  the  Articulata;  or  the  Selachians  to  the  true  fishes  and 
the  reptiles ;  but,  at  the  same  time,  containing  organic  features 
which  separate  each  of  them  as  a  type  from  the  others. 

In  order  that  no  confusion  may  arise  here,  I  would  state  most 
explicitly  that  I  do  not  consider  the  Ctenopboras  as  one  of  the 
oraers  of  Aoalephse,  but  deem  them  to  be  a  class  by  themselves, 
equal  in  value  to  either  of  the  classes  of  Radiata,  whether  Polypi, 
Acalepbffi,  or  Echinodermata,  and  standing  next  in  rank  to  the 
Echinodermata.  The  division  of  the  alimentary  system  of  Cte- 
nophor»  into  two  portions,  as  among  Polypi,  is  sufficient  to  sep- 
arate them  from  the  Acalephse,  since  the  typical  form  of  the 
oorresponding  system  in  the  latter  is  a  unity ;  moreover,  the 
position  and  peculiar  relations  of  the  tentacles  of  Ctenophorsd 
are  hardly  of  less  importance,  in  these  considerations,  as  dis- 
tinctive characters.  I  cannot  conceive  that  the  Ctenophorsd  may 
be  included  in  the  same  classific  type  with  the  Acalepnae  without 
doing  violence  to  correlative  ideas  such  as  are  expressed  in  the 
organism  of  the  former ;  and  much  less  can  I  aamit  that  they 
Iiave  the  most  distant  relation  to  the  Polypi,  excepting  that,  like 
the  latter,  they  are  Radiates.  The  same  Kind  of  arguments  that 
have  been  used  to  show  that  CtenophorsB  and  Polypi  belong  to 
<me  class  might,  with  equal  justice,  be  advanced  to  prove  that 
the  AcalephsB  are  Polypi.  We  must  not  mistake  a  similarity  for 
an  identity,  any  more  than  that  the  cry  of  a  child  would  identify 
it  with  a  cat,  because  their  voices  sound  alike,  and  cannot  always 
be  distinguished  the  one  from  the  other  by  any  single  faculty  of 
oar  senses. 

The  following  tabular  view  presents  at  a  glance  the  relations 
of  the  Lucemarise  to  the  other  orders  of  Acalephse,  and  at  the 
■ame  time  indicates  the  position  of  the  Ctenophoras  among  th0 
other  classes  of  Radiata. 

POLTPI.  AoALBPHiE.  CtENOPHORJC.  EoBiyODERMATA. 

, » 

Steganoph- 
tbalumta. 
Lucenarim. 

O/mnopb- 

t/MioialA. 
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Art.  XXXV, — On  the  use  of  Prisms  of  Flint  Glass  and  Bistdphid 
of  carbon  for  Spectral  Analysis ;  by  Prof.  O.  N.  BoOD. 

In  a  letter  to  Prof.  B.  Silliman,  Jr.,  which  was  published  by 
him  in  the  September  No.,  1862,  of  this  Journal,  I  described  a 
uew  form  of  bisulphid  of  carbon  pnsm,  provided  with  compound 
faces,  which  corrected  the  distortion  usually  attendant  on  sudi 
prisms.  I  ventured  at  that  time  to  suggest  that  larg^  prisms  of 
this  kind  approached  a  degree  of  optical  perfection  not  attainable 
by  the  best  flint  glass  prisms  yet  produced.  Some  late  experi- 
ments of  Sigmund  Merz,'  one  of  the  successors  of  Frannhofer, 
furnish  a  confirmation  of  my  opinion,  which  I  certainly  did  not 
expect  to  receive  from  that  particular  quarter.  In  my  letter  I 
mentioned  the  discovery  of  two  new  lines  in  the  interior  of  the 
line  D,  which  made  in  all  three  fine  lines  that  were  thus  enclooed, 
one  having  previously  been  laid  down  by  Kirchhoff.  To  effect 
this,  three  bisulphid  of  carbon  prisms  of  60°,  with  a  flint  glass 
prism  of  45°  were  employed ;  the  sum  of  the  refracting  angles 
was  then  225°.  Now  Merz  states  that  by  the  use  of  a  number 
of  glass  prisms,  the  sum  of  their  refracting  angles  being  270*,  or 
46°  greater  than  that  employed  by  me,  he  discovered  a  second 
line  m  the  interior  of  D,  but  nothing  more;  the  third  line  it  ap- 
pears was  invisil>le.  This  second  line  observed  by  him  I  mav 
remark,  in  my  spectroscope  was  apparently  as  strong  as  that  lai3 
down  by  Kirchhoit,  so  that  it  was  a  matter  of  some  wonder  that 
it  had  escaped  resolution  in  his  hands. 

Merz  then  employed  eleven  glass  prisms,  the  sum  of  their 
refracting  angles  being  480° ;  with  these  he  discovered  the  third 
line  I  had  })reviously  seen,  along  with  two  additional  quite  fine 
lines.  He  therefore  describes  the  line  1)  to  consist  of:  two  quite 
broad  lines,  (th(\se  commonly  known,)  two  of  less  breadth,  and 
three  line  lines. 

When  we  consider  that  this  optician  had  at  his  command  the 
best  flint  glass  prisms  in  the  world,  and  observing  telescopes  that 
have  hardly  ever  been  surpassed,  the  argument  to  be  drawn  in 
favor  of  bisulphid  of  carbon  prisms  properly  corrected,  is  I  think 
a  strong  one ;  particularly  when  I  mention  that  the  telescopes 
used  by  nic  were  the  common  cheap  PVench  article,  variously 
amended  to  secure  an  approximation  to  achromatism. 

Farther,  according  to  the  observations  of  Merz,  a  single  hrgt 
glass  prism  (43  lines)  used  with  a  large  condensing  telescope  (34 
lines  in  diameter),  shows  I)  resolved  into  five  lines,  demonstrating 
thus  the  value  of  size  in  the  apparatus;  this  seems  again  tome 
an  excellent  reason  for  the  use  of  bisulphid  of  carbon  on  the 
ground  of  its  far  greater  cheapness.  I 

Peace  Dale,  R.  I.,  March  \0l\\,  \%e>^.  ' 

'   Veber  das  Farbt)\  S>ptciru.v\  ron   Sigmund  M«ti  xu  MuncVevv^Po^.  X^wtok     \ 
Band  cxvii,   Btiick  4.      (A\is  c\uct  vom  'a.m.  N  crt.  v^sewM^^Vaxi  k>>&MB^\as«^^ 
Kunst-und  GewcrbeblaU  d.  po\^leditv.  VeT«:vc«  lv«  ^.^<c>x»^.'fti^'5«^,<^«ft.\WLN 
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?.  XXXVL — On  certain  Appearances  produced  by  Revolving 

Discs ;  by  Prof.  O.  N.  Rood. 

^OYE,  some  years  ago,  succeeded  in  producing  a  lustrous  ap- 
*aQce,  by  the  binocular  combination  of  geometrical  figures. 
3ated  in  black  and  white,  or  in  complementary  colors/  and 
r  I  showed  that  surfaces  without  drawings  produced  the  same 

n  both  these  cases,  two  masses  of  light  were  continuously 
rented  to  the  two  eyes  of  the  observer.  It  subsequently 
eared  to  me  of  interest  to  examine  the  effects  produced  by 
ore  or  less  rapid  alternation  of  these  impressions,  and  accora- 
ly  some  experiments  were  made  with  this  object  in  view. 

L  circular  disc  of  white  card-board,  9  inches  in  diameter,  with 
r  its  surface  painted  of  a  dead  black,  was  caused  to  rotate  by 
jk  work  at  varying  rates,  while  the  bri>2;ht  light  from  a  win- 
r  fell  upon  it.  A  stereoscope,  from  which  the  ground  fflnss 
.  been  removed,  w^as  proviaed  with  a  card  board  in  which 
'e  cut  two  square  apertures,  at  such  a  distance  asunder  that 
ir  binocular  union  could  be  easily  effected,  and,  while  the  disc 
I  at  rest,  the  stereoscope  was  arranged  so  that  through  the 
it-hand  aperture  some  of  the  white  portion  of  the  disc  was , 
1,  and  through  the  left-hand  aperture  a  part  of  the  blackened 
uce.  On  communicating  rotary  motion  to  the  disc,  a  more 
less  rapid  alternation  of  black  and  white  was  the  result, 
t  was  found  that  with  slow  rates  of  rotation  (27'^^  revolutions 
sec.)  the  strength  of  the  lustre  was  not  impaired,  and  it  was 
t  as  plainly  perceptible  with  more  rapid  rates. 
}ut  when  the  disc  was  made  to  revolve  so  fast  that  its  surface 
med  covered  by  a  uniform  tint  of  grey,  and  the  so-called 
kering  had  ceased,  no  lustre  in  the  proper  sense  of  the  term 
Id  be  seen,  the  appearance  being  exnctly  that  which  is  pre- 
ted  to  a  single  eye  under  similar  circumstances. 
ffhen  a  disc  of  this  kind  revolves  at  such  a  rate  as  to  appear 
a  uniform  tint,  the  duration  of  the  impression  produced  on 
eye  by  the  white  half  lasts  with  undiminished  force  while 
black  half  is  passing  before  the  same  eye,  so  that  while  the 
hi  eye  is  being  objectively  impressed  by  the  white  surface, 
left  eye  has  retained  a  subjective  impression  of  exactly  the 
le  nature  and  strength ;  both  eyes  are  then  really  in  effeU  im- 
Bsed  all  the  time  in  exactly  the  same  uay,  and  in  consequence 
;his  no  lustre  is  perceptible.  Bat  when  the  rates  of  rotation 
lower  than  that  above  indicated,  a  different  binocular  com- 

Fmrbanlebre,  yip.  17)  aud  J77.  •  T\\\»  3o^n\«\,Uvi  A^^V. 
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bination  takes  place ;  here,  while  one  eye  has  objective  white 
light  presented  to  it,  the  other  retina  is  affected  by  a  rapidly 
fading  subjective  impression,  so  that  the  two  impressions  are 
during  most  of  the  time  of  unequal  intensity ;  the  result  is  lustre. 

In  this  connexion,  a  remark  on  the  appearance  of  rotating  discs 
with  black  and  white  sectors,  when  viewed  by  a  single  eye,  may 
not  be  out  of  place.  Let  us  take  for  the  sake  of  convenience  i 
disc  with  seven  white  and  seven  black  equal  sectors,  and  cause 
it  to  revolve  by  clock  work.  As  long  as  the  rate  is  quite  slow, 
the  figure  remains  undistorted,  but  as  it  is  increased  to  lyV  revo- 
lutions per  second  there  is  a  loss  of  definition,  and  directly  the 
appearance  becomes  a  little  puzzling ;  with  a  higher  rate,  as  for 
example  4y%  per  sec,  the  disc  takes  on  a  very  remarkable  appear- 
ance, described  by  some  as  flickering,  by  others  as  ^^ gliUerinqJ^ 
To  make  a  little  examination  of  it  undisturbed  by  its  surroand- 
ings,  I  cut  a  circular  aperture  2  inches  in  diameter  in  a  large  piece 
of  card-board,  and  viewed  through  this  with  a  single  eye  a  por- 
tion of  the  revolving  disc.  The  appearance  presented  I  can  de- 
scribe in  no  other  terms  than  by  calling  it  lustrous,  with  rapid 
variations  in  the  intensity  of  the  light.  In  this  case  the  strong 
objective  light  is  seen  through  the  weaker  fading  subjective  im- 
pression, and  the  latter  is  of  course  at  regular  intervals  perceived 
distinct  by  itself,  so  that  the  eye  is  in  efl:ect  acted  on  by  two 
masses  of  light  of  unequal  intensity,  and  is  also  sensible  of  their 
separate  presenee. 

A  disc  of  this  kind  is  remarkable  in  one  other  re-spect,  viz: 
that  with  both  eyes  it  is  impossible  exactly  to  locate  its  surfiice 
without  reference  to  the  edge  or  centre.  The  disc  often  seems 
to  me  to  have  a  depth  of  some  inclies,  the  rapid  shifting  of  the 
figure  not  allowing  binocular  vision  to  come  fairly  into  action. 

Finally,  if  the  disc  be  made  to  rotate  so  rapidly  that  the  sur- 
face appears  quite  uniform,  an  attentive  examination  shows  that 
its  surface  presents  an  appearance  not  a  little  singular,  so  that  if 
the  experiment  be  properly  made,  the  surface,  taken  by  itself, 
cannot  be  located  with  any  degree  of  precision,  the  marks  cfrdi- 
naril}''  used  are  found  to  be  abstracted,  and  nothing  but  a  mass 
of  light  is  seen.  It  much  resembles  a  mass  of  luminous  airj  if 
the  expression  may  be  allowed. 

To  ascertain  whether  this  aerial  appearance  depended  in  any 
degree  on  the  rapid  alternations  of  white  and  black,  I  colored  a 
smaller  disc  grey,  the  same  tint  in  strength  with  that  produced 
by  the  sectors  of  the  disc  in  revolution,  and  placing  both  on  the 
same  axis  made  them  rotate  together.  One  looked  exactly  like 
the  other,  and  hence  it  is  to  be  concluded,  that  this  aerial  ap- 
pearance is  caused  solely  by  the  disappearance  of  everything 
like  markings  or  texture  on  \i\ve  ^tx\)erc. 

Peace  Dale,  R.  1.,  March  lOlh,  \ftO^, 
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Aht.  XXXVIL — Abstract  of  BesuUa  of  a  Magnetic  Survey  of 
Pennsylvania,  and  parts  of  adjacent  States  in  1840  and  1841, 
woith  some  additional  results  of  1848  aiid  1862,  and  a  map  ;  by 
A.  D.  Bache,  LL.D.,  F,RS.,  Mem.  Corr.  Acad.  Sci.  Paris, 
Mem.  Nat.  A.  S.,  Superintendent  U.  S.  Coast  Survey. 

INTRODUCTION, 

In  the  years  1840  and  1841,  I  made  a  detailed  magnetic  sur- 
vey of  Pennsylvania  and  adjacent  parts  of  New  York,  Ohio  and 
Maryland,  determining  at  a  number  of  stations  suitably  selected, 
with  regard  to  the  course  of  the  isomagnetic  lines,  the  magnetic 
declination,  dip  and  intensity ;  to  these  I  added  some  dip  and 
intensity  observations  in  1848,  while  on  a  tour  through  western 
New  York  and  Canada. 

The  total  number  of  declination  stations  is  16,  and  of  dip  and 
intensity  stations  48.  On  assuming  the  duties  of  Superintendent 
of  the  U.  S.  Coast  Survey,  in  1843, 1  could  not  find  the  necessary 
leisure  to  work  up  these  observations,  although  Mr.  J.  Ruth  and 
Mr.  Q-.  Davidson  nad  commenced  preparing,  under  my  direction, 
a  partial  abstract,  confined  to  dip  and  intensity  observations  and 
to  relative  results.  In  the  spring  of  1862,  I  availed  myself  of 
the  service  of  Charles  A.  Schott,  Assistant  in  the  U.  S.  Coast 
Survey,  who  reduced,  under  my  direction,  the  observations,  dis- 
cussed, the  distribution  of  the  three  magnetic  elements,  present- 
ing the  latter  results  also  graphically,  and  prepared  this  abstract 
for  the  press. 

In  the  summer  of  1862,  Mr.  Schott  visited  six  of  the  stations 
previously  occupied  by  me,  and  redetermined  the  magnetic  ele- 
ments. Three  of  these  stations  falling  within  the  scope  of  the 
operations  of  the  U.  S.  Coast  Survey,  were  at  the  expense  of  the 
Cbast  Survey,  the  observations  at  the  three  Western  stations 
were  secured  by  the  liberality  of  the  Secretary  of  the  Smith- 
sonian Institution,  who,  at  the  same  time,  offered  to  publish  the 
observations  and  results  in  the  SmiUisonian  Contributions  to 
Knowledge.  The  observations  of  1862  greatly  enhance  the  value 
of  my  older  operations,  and  furnish  the  means  of  presenting  re- 
sults for  two  epochs,  about  20  years  apart,  thus,  not  only  giving 
the  most  modern  values  but  also  determining,  by  the  known  sec- 
ular change  of  the  three  elements,  any  intermediate  results. 

The  fruits  of  these  labors,  undertaken  for  this  continent,  at  a 
comparatively  early  period  and  comprising  the  three  elements, 
and  the  whole  conducted  systematically,  with  instruments  well 
constructed  for  the  time,  will  no  doubt  afford  adequate  means  of 
watching,  hereafter,  the  secular  changes  of  ternjaUv^X  tcl^^^Mvkoi 
within  the  geographical  extent  of  this  survey. 
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The  declinations  were  determined  with  a  new  Gtimbey  decli- 
nometer belonging  to  the  Girard  College :  the  astronomical  ob- 
servations were  made  with  a  sextant  and  vertical  circle  aad 
chronometer.  (Grant,  No.  8861.)  The  dip  was  determined  with 
a  portable  circle  by  Robinson,  and  the  intensity  with  Lloyd  nee- 
dles by  Robinson,  and  a  magnetic  bar  and  cylinder  accoraingto 
the  method  described  by  me  in  the  American  Phil.  Trans,^  vol.y, 
1837,  in  which  the  vibrations  are  made  in  a  rarefied  mediant 

The  full  paper,  with  records,  will  shortly  be  printed  in  the 
Smithsonian  Uontrihulions  to  Knowledge, 

Abstract  of  resulti  of  Declinations^  observed  in  Pennsylvania  andadjor 

cent  StaUs  in  1840-41. 

These  observations  were  made  with  a  Gambey  declinometer 
belonging  to  the  Girard  College. 

One  division  (small)  of  the  scale  was  found  equal  to  14"'54^ 
as  determined  in  1844  at  Sandy  Hook  by  Lieut.  G.  M.  Bache. 
(See  (hast  Survey  Records,)    1  large  division  =  60  small  divisions. 

The  observations  were  made  with  telescope  direct^  with  slit  to 
the  right  hand  or  E.,  and  with  telescope  inverted  with  slit  to  the 
left  or  W.\  also  with  needle  direct  or  hairs  wp,  and  with  needle 
inverted  or  hairs  down.  With  needle  north,  W.  readings  are  +, 
E.  readings  —  ;  with  needle  south,  W.  readings  are  — ,  E.  read- 
ings +. 

Recapitulation  of  Results  for  Magnetic  Declination^  1840. 

1.  Harrisburg,  Penn.,  July  25,  3*^  12'-5  W. 

2.  Huntingdon,     "  July   30,  1    62 -3   " 

3.  Homewood,  near  Pittsburg,  Aug.  10,  0    08 '0   " 

4.  Johnson's  Tavern,  near  Brownsville,  Aug.  17,  0    25  '2  W. 
6.  Irwin's  Mill,  near  Mercersburg,          Aug.  24,  0    54  '4   " 
6,  Baltimore,  Md.,                                   Aug.  27,  2    16  -6   " 

Recapitulation  cf  Results  for  Magnetic  Declination^  1841. 

1.  Philadelphia,  Penn.,  July  20  and  Nov.  1,  3*  53'-7  W. 

2.  Easton,  "  *»  23,  3  38  -0  •* 
8.  Williamsport,  "  "  28,  3  31-2" 
4.  Cnrwinsville,  **  Aug.  1,  1  45*1  " 
6.  Mercer,              «*          "4,  0    51  -2  E 

6.  Erie,  "  "       9,  0  30  -0  W. 

7.  Dunkirk,       N.  Y.,  "12,  0  52-5   " 

8.  Eliicottsville,     "  "     14,  2  35*7   " 

9.  Bath,                 «  "19,  3  31-4   " 
10.  Silver  Lake,  Penn.,  "     23,  4  30 -2   « 

Recapitulation  of  observed  Latitudes^  1841. 

Williamsport,  Penn.,  41*  14 '0 

Curwinsville,       "  40   57  -7 

Wercet,  "  41   13-8 

Erie,  *^  ^^  ^^  b 
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Distribution  of  the  Magnetic  Declination  for  the  epoch  1842*0. 
*om  the  comparison  of  observations  for  secular  change,  we 


x)m  the  preceding  6  stations  the  average  annual  increase  2''7. 
Toronto  (between  1845  and  1855)  2''3  (see  vol.  iii  of  the 
nto  Observations). 

General  table  of  rentlte  referred  to  the  common  epoch  1 842*0. 
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« 

I  46-4 

Mercer, 

it 

"      4 

-0  5l-2 

« 

-0  499 
0  3i-3 

Erie, 

«i 

"     9 

0  3o-o 

Ii 

Dunkirk, 

f< 

Ii      12 

0  52*5 

if 

I    0  ^^^    V 

ElliC0ttSVJlJ«L              i 

^^ 

"    i4 

a  35.7 

\    " 

Bttb,                     1    •• 

3  3i-4 

\    " 

\    ^  ^vn 

I 

Silver  Lake,           \ 

u 

4  3o*i 

\    - 

\     i<  -iv^ 

\ 


\ 


Coltoa'aMap,  80^  10\ 


Ibid.,  n^^  ^VMS. 
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vama 


Na 

Statioo. 

Lfttitode. 

Loofitnd*. 

DkLW. 

I 

Harrisburg, 

4o-27 

76IB8 

3-27 

3 

HuDtin^doDf 

4o-5i 

78-03 

1*94 

3 

Near  Pittsburg, 

40-47 

7999 
79-80 

0-20 

4 

Near  Brownsville, 

3^^ 

0-49 

5 

Near  Mercersburg, 

77*93 
76-01 

ts 

6 

Baltimore^ 

39-30 

7 

Philadelphia, 

39-97 

75-17 

3-80 

8 

Elaston, 

4070 

75-a5 

365 

9 

Williaratport, 

41-23 

77-o3 

3-54 

lO 

Curwintville, 

40-96 

7860 

1-77 

II 

Mercer, 

4i  23 

8027 

-0-83 

13 

Erie, 

4ai3 

8o-io 

0-52 

i3 

Dunkirk, 

42-49 

70-38 
7873 

0-00 
a  02 

i4 

ElUcotUFUle, 

42-3o 

i5 

Bath, 

4a35 

77*35 

355 

i6 

Silver  Lake, 

4v<^ 

76-03 

4*5a 

Mean, 

4098 

77-95 

a-08 

The  small  extent  of  the  survey,  as  well  as  the  comparative 
small  number  of  observations,  will  not  permit  the  introducti 
of  curvature  in  the  isogonic  lines,  they  are  therefore  treated 
straight  lines.  This  assumption  also  serves  for  the  recogniti 
of  any  local  disturbances  as  indicated  by  the  differences  of  ( 
servea  and  computed  values. 

Let 

D=  +  2°-08  +  xdL  •+-  ydU  cos  L, 
where 

dL  =  lat      -  40**-98 
c/M=long.  -77  -95. 

The  16  conditional  equations  have  been  formed  and  values 
a;,  y  and  D  found  from  the  normal  equations  are  as  follows: 

a:i=  +  0-5102 
y=  —  1*206 
D=:  +  2°*08  4-0-5 102  (iL  — 1'206  dU  cos  L. 

A  comparison  of  the  observed  and  computed  declinatic 
shows  the  necessity  of  introducing  a  term  involving  rfLrfilcos 
this  has  been  done,  and  the  solution  of  the  normal  equatic 
gives  us  the  following  expression. 

D  =  4-2^-U-|-0l*al3(/L— 1-231  rfM  cos  L— 0*203  rfL(fM  cos L 

Companion  of  observed  and  computed  values. 
Stationa. 


llarrisburg, 
Huutin^cdoQ, 
Near  Pittsburg, 
Near  Brownsville, 
Near  Mercersburg, 
BalUraore, 


Observed 

Computed 

Observed     1 

Declination. 
0 

Deciiaattoo. 

-  Computed. ; 

0 

/ 

3-27 

+2-67 

+36 

1-94 

J-82 

+07 

o-ao 

01 3 

+o4 

0-49 

016 

+ao       1 

097 

1-54 

-34 

\       :i-^4 

\      ii\ 

V     -V08 

and  porta  of  adjacent  States. 


C<»p««l 

Ob».Y«l 

-Co»i«n.d. 

PhiWelphi^ 

(^ 

3%, 

+0^ 

4'4i 

3  54 

1-77 

+i6 

H«rcer, 

0-04 

Eri.. 

o-5a 

0-44 

+o5 

^ 

-»3 

EllicottsTitle, 

a-6j 

+40 

BMb, 

+o3 

8Uv«r  Ukt, 

4-5a' 

466 

-o8 

Fhe  probable  error  of  any  single  representation  is  ±  19'-4. 
The  curvea  of  0°,  2",  4°,  pass  tnrougn  the  following  positions : 
0°     LbL     41"  00'         Lat.     42"  30'         Lat.     39'  30' 
Long.  80    Is  Long.  80   33  Long.  "30   54 

2°     Lttt.     41"  00'         Lat.     42°  30'         Lat.     39°  30' 
Long.  78    07  Long.  78   46  Long.  77   06 

4°     Lat     41°  00'         Lat.     42°  30'         Lat     39°  30' 
Long.  76    68  Long,  76    59  Long.  74    17 

Those  curves  have  been  finally  adopted. 

ttributiojt  of  the  Magnetic  dip,  and  eomlruclion  of  the  isoclinal  Una, 
for  1842. 

For  the  more  couvenieat  application  of  the  usual  analytical 
presaion  for  the  representation  of  the  observed  dips  and  for 
lir  interpolation,  the  stations  have  been  divided  into  six  groups, 
follows : 


•s. 

CroHp  I, 

UHtad.. 

Lenfilad.. 

DM. 

Obioma  dlpi. 

, 

39  58'4 

,%,^: 

Feb.  i84j 

DojlMtown, 

July  j84i 

71  s3i 

4o4a 

4 

BcadinK, 

ts 

"     1840 

■> 

Prencbtoini, 

75  5[ 

t  Aug.  1840 

US", 

71  33-9 

Wiishington.' 

Rw-   >G4i 

;;;s 

Hnrriaburp, 
Duncan's  Island, 

4oa5 

■'      .840 

73  350 

o       Npur  iitnenbatg. 

3947 

77  M 

Aug.  iB4o 

71  47-3 

1              Mean, 

3957-. 

76  i6-8 

i84io 

7so4'4 

The  dip  b  tbs  mcBU  from  granps  of  December  IS4Q,  October  1S41,  and  A» 
tlUS. 

This  atation  biu  b««D  added  to  the  diwDMion,  ea  we  have  obeermtjoru  in  1840 
1841 ;  eee  Appendix  ^o.  !6,  Coail  Sumy  Report  of  1868.  Meui  dip  froin 
tnil  obscrren  in  1841-0,71°  18''S,  and  in  1S43-6,7I°  IS'd.    MeBO,  11°  lS'-« 

S41'S. 
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Na 


1 
3 
3 

4 
5 
6 

7 


Group  ir. 


Armagh, 
FroHt  burgh, 
Near  BruwnsTille, 
Near  PitUburg, 
Economy, 
Wheeling, 
Steuben  villc. 


Mean, 
Oroa|i  Iir. 


Latitod*. 


Obtenreddi 


o       / 

4o  29 

3941 

39  So  5 
4oa8 
4o37 
4008 

40  35 


40  i5  4 

Latitude. 


No. 


1 

a 
3 

4 

5 
6 

7 


No. 


I 

2 

3 

4 
5 
6 

7 
8 

9 

ID 


No 


I 
3 

3 

4 
5 
6 


Wnrren, 

Mercer, 

Atthtabula  Landing, 

Erie, 

Dunkirk, 

E]lic(»ttt«viIIe, 

Berli»j'ii  Tiivem, 


Mean, 


Group  V. 


Niagara  Fulls, 

Tonmto  Ob., 

RochL'.slcr, 

Geneva, 

Syracuse, 

O?«wego, 


Mean, 


o  / 
4i  17 
4i  i38 

4i  54 
4a  07-5 
4a  39*3 
43  18  I 
4i  16 

"4r~48  o" 


Group  IV. 

Lntitude. 

Curwinsville, 

0   ,  / 
40  577 

Belvidere, 

43  l3 

Bath, 

43  30-8 

Ow<»go, 

43  (>8 

Silver  Lake, 

4i  56  6 

Wilkesl)arre, 

4i  i4 

Wiiliamsport, 

4i  i4'o 

Bellcfonte, 

40  55 

Lewistown, 

40  35 

liuntJDij^don, 

40  3o  5 

Mean, 

4i  34  5 

I^ntitude 

0       / 

43  04 

43  39  5 

4307 

42  53 

43  o3 

43  36 

43  12.1 

Lo:i«itude. 

7905 
79  31-5 

77  39 
77  03 

76  09  3 
7635 


DatA. 


Aug.  1843 


11 


1             Group  VI. 

latitude. 

Utica, 

0       / 
43  o5 

Schenectady, 

4248 

Troy, 

42  43-7 

We*t  Point, 

41  23  4 

1  New  York,* 

4o  46  I 

Milford, 

4i  19 

Bu<>hkiU, 

4i  07 

Princeton, 

40  30-7 

Mean, 

41  4i-6 

77  38-6 

Longitude, 
o       / 

75  i4 
7357 
73  407 
73  570 

73  56-3 

74  5i  5 

75  03 
74  396 


July 
(< 

Aug. 


1843  6 


OU«erv«fil  dt| 

74  5lO 

75  11-4 
74  i3  5 
74  33-2 
74  5!-2 

75  07- 1 

7432-9 


74  24  8 


Date. 


July  1843 

Aug.     ** 
July     " 
Dec   ]84i 
Aug. 


ti 


July   1843 


1842-9 


74  M 
74  54  8 

74  47-9 
73  r2-3 
-:3y6 
73  4t6 
73  3f4 

72  38-3 

73  47^ 


*  See  Appendix  No.  32,  Coofft  Survey  Report  of  1856.     This  station  vasadJ* 
owing  to  the  numerous  observaUow^  \.vv\n^u  Vm  >\iv^  Vv>«».UtY  (at  Lunatic  Asrhia 
Dip  in  1841-3,  71°  41'0-,  in  V^4^b,%'2.^  ^^'•'i. 
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RecapituUuiqn, 


wr- 

Orovpk 

LMiituda. 

Loufitode. 

D«te. 

Obtarvod  dip. 

lO 

I 

3957*1 

:^i^-8 

i84ro 

7304-4 

7 

IL 

40  i5-4 

7954-9 

1840-6 

7a  i3-a 

7 

ra. 

41  480 

79  5r4 

i84i6 

73307 

lO 

IV. 

4i  a4-5 

77  i6-0 
77  38-6 

i84i-4 

73  17-7 

6 

V. 

43  ia*i 

1843-6 

74  Sao 
73478 

8 

VL 

4i  4i-6 

74  a4-8 

1842-9 

Mmui, 

4i  23-1 

77  34*9 

i84i-85 

73  178 

(NoTember) 

fumber  of  observations  =  48.) 

By  comparing  the  differences  in  latitude  and  corresponding 
fferenoes  in  dip,  for  each  place,  with  the  mean  values  of  the 
oup,  their  general  accordance  was  ascertained.  None  of  the 
fierences  was  large  enough  to  require  an  exclusion  from  the 
lies.  It  need  hardly  be  remarked,  that  a  slight  consideration 
ows  that  the  dip  depends  almost  exclusively  upon  the  latitude, 
td  the  longitude  factors  will,  therefore,  necessarily  be  very  small. 
Method  of  discussion. — The  interpolation  formula,  proposed  by 
e  Bev.  H.  Lloyd  in  1888  (see  the  %th  Report  of  the  British  Asso- 
xhitm,  vii,  91),  will  be  used  here  in  a  slightly  altered  form,  to 
low  for  the  convergence  of  the  meridians. 

5t  I  =:  resulting  dip  or  inclination. 
I,=  assumed  dip  for  the  epoch  adopted  (1842*0)  and  the 

mean  latitude  and  longitude,  i  its  correction. 
<2  L  =  difference  of  latitude,  d  M  =  difference  of  longitude. 
X,  y,  z,  p,  ;,  as  well  as  a,  ar^  to  be  determined  by  application 

of  the  method  of  least  squares,  from  the  observations 

themselves. 

J=l^+i'\'XdL+ydMco%L+zdLdMcosL+pdL^+qd}A^  cos^L. 

Cdrrection  to  epoch. — The  mean  epoch  of  the  six  groups  is  No- 
smber  1841,  for  which  we  can  substitute  without  material  loss 
■  accuracy  January  1842  (or  1842*0).  Comparing  the  observa- 
3ns  made  by  Assistant  Cbas.  A.  Schott  in  July  and  August 
W2,  with  the  corresponding  observations  about  the  epoch  1842, 
e  have  the  following  table  of  differences  of  results  for  an  inter- 
il  of  nearly  20  years : 


LoMlity. 


larrUbnig, 
few  BrowDSTille, 

Ittth, 

ViniMnsport, 


Date. 


Sept  i84i 
July  i84o 
Aug.     " 
"     i84i 


ti 


(( 


July 
Feb.   i84a 


Dip. 


71  i5- 

J2  20 

71  53-5 

73  46-6 

74  »7'5 

72  54-4 
71  57-1 


Date. 


Aug.  1863 
July 


Aug. 


a 

(i 


u 
<l 
If 

« 


Dip. 


o 
71 
72 
71 
73 
74 
72 
72 


/ 
lO-O 

3i-6 
569 
St  2 
36' 2 
5i-o 
o5  8 


HiKMI^ 


Av.  Annnal 
Inereaee. 


+o-i5 
+o5o 
+01 5 
+0-27 
-o-o6 
-0*16 
+0-43 


\\    Jt^\^ 


\ 


IM,  JauB.  Sol—Secoitd  Skrub,  Vol.  XXXV,  No.  icy5,— Ifl^it  A^^l^- 
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Mean  total  change  in  21  years  =  8''8. 

The  increase  in  the  dip  is,  therefore,  very  slight,  and  if  we  con- 
sider that,  according  to  Mr.  Schott's  investigation  {Appendix^ 
No,  32,  Coast  Survey  for  1856),  the  dip  near  the  Atlantic  coast 
about  the  years  1841-1844  was  at  its  minimum  value  and  hence 
could  not  have  changed  sensibly  for  several  years — we  can, 
without  sacrificing  anything  in  the  accuracy  of  our  reduction, 
use  our  results  as  if  all  belonging  to  the  mean  epoch  1842*0.  No 
reduction  to  epoch  has  therefore  been  applied.  It  is  probable 
that  the  present  annual  increase  amounts  to  about  1'.  At  To- 
ronto, between  1844  and  1855  (see  Ihronto  Observations,  vol.  iiij, 
the  annual  increase  was  0''8.  In  the  formula  of  interpolation, 
I  retain  the  factor  cos  L,  thus  making  it  comparable  with  simi- 
lar expressions  for  other  localities  where  the  introduction  of 
cosL  may  be  more  important. 

The  value  of  the  magnetic  survey  of  Pennsylvania  is  increased 
from  the  fact  that  the  isoclinal  lines  are  presented  for  an  epoch 
at  which  the  dip  was  probably  near  its  minimum  value. 

The  conditional  equations  are  of  the  form 
0=l^^l+i+xdL+yJM  cos  L+r(/L(/M  cos  L+pdL^+qd}A^  cos*  L 

Next,  nine  grouj^s  of  five  or  six  observations  in  each,  were 
formed,  arranged  in  regard  to  the  geographical  position  and 
area  with  as  much  rc;]rularitv  as  the  nature  of  the  case  admits  o£ 

Recapitulation  of  mean  valurs  of  grvups. 


Group. 

Lati 

tude. 

o 

I. 

4o 

■40 

IT. 

39 

•56 

III.  • 

*1<) 

•22 

IV. 

4i 

•56 

V. 

4o 

•65 

VI. 

42 

-5 

VII. 

4i 

53 

VIII. 

42 

■96 

IX. 

42 

•26 

Mean, 

4i 

•32 

Lougitutle. 

Dip. 

S" 

0 

-:)-o2 

72-47 

':6  85 

71-73 

8006 

72-20 

8o-32 

73-20 

7802 

72-54 

78-93 

74  56 

7607 

73- 5o 

76-o5 
74- 33 

74-74 

74-31 

7739 

73-25     ; 

The  trial  of  an  equation  of  the  form, 

Jz^lQ-^-i-^-xdL-^-t/dM  cos  Lr-^-zdLd^l  cos  L ; 

and  of  the  form, 

1=:!^  +,--|-a:rfL+?/^:\I  cos  L+qd}A^  cos^  L, 

showed  that  tlic  extent  of  the  survey  is  not  sufficiently  great  io 
admit  of  the  determination  of  curvature  of  the  isoclinal  lines, 
and  finally  the  following  expression  was  adopted : 
I=73  =  -254-0-912  rfL— 0*069  dM  cos  L. 

This  equation  represents  l\ift  observations  as  follows: 


\ 
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Groap. 

ObMrrad 
Dip. 

Compatad 
Dip. 

Diff.  oliMrred 
—  oonpnted. 

I. 

o 
73-47 

72-54 

0 
-0-07 

II. 

71-73 

71-68 

+Oo5 

in. 

79-20 

72-11 

+0-09 

IV. 

73-20 

73-31 

-O'll 

V. 

72  54 

72-61 

-007 

VI. 

74-56 

74.47 

+009 

VII. 

73-5o 

73-5i 

-CGI 

VIIL 

74-74 

74-76 

-o-oa 

IX. 

74-31 

74-26 

+oo5 

The  isoclinal  lines  of  71°,  72°  73°,  74°  and  75°  pass  through 
16  following  positions : 


71%        Long.  77«  00' 

Lat.    38  49 

72%    Long.  75  00 

Lat  39  49 

73%    Long.  74  00 

Lat.  40  50 

74^,    Long.  74  00 

Lat.  41  57 

76%    Long.  76  00 

Lat.  43  07 


78^  00' 

39  59 

78  00 

41  05 

78  00 

42  11 

77  00 

43  13 


«l«00' 

40  10 

81  00 

41  16 

81  00 

42  22 

79  00 

43  20 


These  lines  have  been  finally  adopted. 


Comparison  of  the  observed  and  computed  dip. 


Obaerved 

Compatod 

Diff.  observed 

Dip. 

Dip. 

—  computed. 

Oroup  L 

0 

0 

0 

New  York, 

72-66 

72-03 
72-80 

-0-27 

Eaaton** 

72*65 

-o-i5 

Princeton,* 

7264 

72-51 

+o-i3 

Doylestown,* 

72-39 

72-44 

-oo5 

Reading,* 
Philadelphia, 

72-54 

72-42 

+0-12 

71-95 

72- 14 

-0-19 

Oroup  II. 

French  town,* 

71-67 

71  75 

-008 

Baltimore, 

71-57 

7i-45 

-fO-12 

Wasbin^^on, 

71-26 

71-06 

+0-20 

Harrisburgp, 

72-34 

72-32 

+002 

Near  Mercersburg, 

7179 

71-88 

-0*09 

Group  IIL 

Frwtbiirgh,* 

71-52 

71-67 

-o-i5 

Near  BrownsTille, 

71-89 

71-91 

-0-02 

Wheeling* 

72- 1 5 

71-99 

+0-16 

Steubenville/- 

72-56 

72-26 

+o-3o 

Near  Pittsburg, 

72-53 

72-24 

+0-29 

Economy,* 

72-58 

74-46 

+0-I2 

*  All  Btations  where  the  dip  has  been  found  indirectly  only,  by  means  of  the 
ioyd  needles,  are  inarked  with  an  asterisk, — 27  in  number,  llotal  nuuLbec  oC  %t*r 
na48. 
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7W#  etmtinvtd. 


ObMrved 

CompotMl 
Dip. 

Diffobmvsi 

Dip. 

-eMBp«tt4. 

Group  IV: 

o 

0 

0 

Berlin  TaTcrn,* 

72-88 

73-09 

-oai 

Mercer, 

72-95 

73-02 

-007 

Warren* 

73-00 

73-o3 

-oo3 

AftbUbula,* 

73-30 
73-78 

7360 

-0-21 

Erie, 

73-85 

-0-07 

Group  V. 

Duncan's  Island,* 

73-58 

72-45 

+0-I3 

Lewistown,* 

7a-5o 

72-57 

-007 

Uuntingfion, 

7a'3o 

72-48 

-0-18 

Armagh,* 

72-3i 

72-40 

-0-00 
-o-io 

Belletoute* 

72-70 

72-86 

CurvinsviJle, 

73-83 

72-86 

-oo3 

Group  V'l. 

Belvidere.* 

74-16 

74-o3 

+0-I3 

EUicottsville, 

74-30 

74-o5 

+0-25 

Dunkirk* 

7429 
74-85 

74*21 

+0-08 

Niagara  Falls,* 

74-76 

+0-09 

Ton»nto, 

75-19 

75-28 

-0-09 

Group  VII. 

Bushkill* 

73-52 

73-19 

+0-33 

Willinmeport. 

7291 

73-19 

-0-28 

WUki's*jarre,* 

73-17 

73-24 

-0-07 

Silver  Lake, 

73-60 
74.25 

7388 

-O-IO 

-Kri8 

Owego* 

74o5 

Group  VIII. 

1 

Bath, 

7446 

74  19 

+0-27 

Rochester,* 

74-72 

74-87 

-o-i5 

Geneva, 

74  55 

7469 

-o-i4 

Syracuse, 

74  85 

7489 

-o-o4 

Oswego,* 

75-12 

75-21 

-0-09       i 

Group  IX. 

1 

West  Point,* 

73-20 

73-49 

-0-29 

Mil  ford. 

i        73-79 

73- 3» 

+0-41' 

Utlca,* 

!        74-84 

74-96 

-012 

Schenectady, 

7491 

74-77 

+01 4 

Troy* 

74-80 

74-72 

+o-o8 

The  probable  error  of  «iny  single  observation  is  zbO^'W^d 
7'*2;  ibe  probable  error  of  any  observation  with  the  regular  di 
needles  and  the  Lloyd  needles  combined  is  ±0^*13 ;  with  th 
latter  needles  alone,  iO"''!!.  This  shows  that  the  irregularitie 
in  the  observed  dip  are  due  to  local  attractions  rather  than  t 
imperfections  in  the  needles  employed.  It  is  proper  therefoi 
to  assign  equal  weights  to  results  by  the  direct  and  indirei 
method  of  observing. 

If  we  apply  Peirce^s  criterion  for  the  rejection  of  observatior 
differing  too  much  from  the  regular  value  indicated  by  all  othc 
observations,  we  find  the  limit  of  rejection  to  be  db0°'46  or  ±28' 
the  maximum  difference  in  the  preceding  table  is  25',  hence  d 
observation  is  excluded. 


"'  "^Vaxvmuta,  dxttexQtvQAi  =  IV . 
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Qen.  Sabine's  resulting  isoclinal  lines  in  bis  seventb  contribu- 
tion to  terrestrial  magnetism  {Phil,  Trans.  Boy.  &c.,  Part  iii, 
1846,  p.  237)  refer  to  an  average  period  between  1840  and  1842, 
and  correspond  in  their  position  very  closely  to  those  now  pre- 
sented;— tney  are  deduced  from  independent  data. 

Diitribuium  of  the  Magnetic  Horizontal  Intensity^  and  conetruction  of 

isodynamic  lines  for  1842. 

If  we  group  the  observed  intensities  in  the  same  manner  as 
the  dip,  the  mean  epoch  1842  0  may  likewise  be  assumed,  and 
all  observed  intensities  be  reduced  to  that  date. 

Correction  to  epoch. — We  have  the  following  direct  compari- 
sons with  Mr.  Schott's  observation  of  1862. 


Ldcality. 

Data. 

X.              Date. 

Xi. 

X— Xi. 

o-o6f 

0-066 

0069 

o-o64 

0-038 

oo5o 

0*070 

Mean, 

Anniul 
d«er«aa«. 

0-0O33 

o-oo3o 
0'oo3i 
o-oo3o 
0-0018 
0*0028 
00039 

Washington/ 

Harrisburg, 

Kear  BrownsTille, 

Erie, 

Bath. 

WiUiarosport, 

Philadelphia,* 

Jan.  1 843 
July  x84o 
Aug.    " 
**     i84i 
"     i84i 
July  i84i 
Jan.  1842 

4-320 
4-078 
4-207 
3-792 

3  677 
3-983 

4- 166^ 

Aug.  1862 

July     " 
«       (1 

Aug.    " 
it       it 

«       ft 

tt       it 

4-255 

4'OI2 

4-i38 
3-728 
3-639 
3-924 
4-088 

I 

o-oo3o 

The  average  annual  decrease  in  the  value  of  X,  between  1840 
and  1862,  is,  therefore,  0-0030,  or  when  expressed  in  parts  of  X, 
equal  to  0*00076.  This  result  agrees  6)lerably  well  with  that 
deduced  by  Mr.  Schott  in  the  Coast  Survey  Report  of  1861, 
where  0*00110  was  found. 

Supposing  the  dip  to  increase  at  the  rate  of  1'  a  year,  and 
the  total  intensity  to  remain  constant,  the  corresponding  decrease 
of  the  horizontal  intensity  would  amount  to  nearly  the  quantity 
found  above,  and  we  can  not,  therefore,  as  yet  decide  whether  the 
total  intensity  remains  stationary  or  is  slightly  changing.  At 
Toronto  (see  Toronto  Observations^  vol.  iii),  the  annual  decrease 
of  X  between  1845  and  1852  inclusive  was  0*0037  (in  absolute 
measure),  or  0*00105  when  expressed  in  parts  of  X. 

Formation  of  groups  for  the  analytical  expression  of  the  distribution  of 
ike  magnetic  horizontal  force^  referred  to  the  epoch  1842*0. 

At  stations  marked  thus  ♦,  the  horizontal  force  was  deter- 
mined by  vibrations;  at  those  not  marked,  by  Lloyd's  statical 
method. 

*  From  Coast  Survey  Report  of  1861  (yet  in  manuscript), 

in  1842-5,  Capt.  Lefroy,  X=4-847 
**  1848-6,  Dr.  Locke,         =4-292  (mean  of  three  reaulU). 

Mean  in  1848-0,  =4-820 

^  lo  July  and  NoTemher,  1840,  X=54160 ) 

-     "      -  •*  l«4i,        4166}.  Mean,  41 W,  tot  lUVQ 

*  Jfiljr,  1848,        4-172 ) 
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^lawo 

'""■ 

X. 

«,p-b. 

OrauDl- 

PhiWelphU,* 

i84a-o 

4.66 

4IG6 

Do.Tletloirn, 

i8^i-6 

4169 

-o-ooi 

4-186 

iWi-6 

4-ni 

-0-00 1 

4-(» 

S™., 

i84*6 

iZ 

-0-0O4 
-0-004 

It 

1840-6 

4a65 

-O-O04 

4-16C 

WulilDKton, 

1B4J0 

43ao 

+O-O03 

4  3)3 

18406 

4-078 

-0-004 

4074 

Duncan's  liluid, 

.840-6 

3063 

-0-004 

';sft 

.840-6 

4-1S8 

4-IB4 

H«», 

4-.58 

0™»p  II. 
Armagh. 

1 840-6 

4038 

-0-004 

4-034 

Froatburg, 

1840-6 

4-»98 

-o-oc4 

4.W 

Nbm  BrowMville," 

1840-6 

4-107 

-0-004 

4-ao3 

Near  PitUburg ,• 

1840-6 
.840-6 

» 

-O-0O4 
-0-004 

4-04S 

4-004 

-Vfhteimg. 

.8406 

4o53 

-aoo4 

» 

SWubenviUe. 

1840-6 

3-947 

-0-004 

M.ui7 

t^. 

Oro«p  III, 
Wirren, 

.84.6 

3778 

-o-oo. 

Jm 

M«ra.r» 

AbUlabuK 

.84.-6 
184.-6 

4-000 

3-838 

Io-toI 

!«? 

Eric,* 

.84.-6 

3-92 

3-9i 

Dnnklrk, 

.84.-6 

3-651 

36jo 

Ellicottsville* 

.b4.-C 

3-7-^6 

-000. 

3-7S5 

Berlin's  Tiiyem. 

.84.6 

4o]6 

11;^ 

40=5 
3  853 

Oro^piV. 

CurwInavilU* 

.84.-6 

3999 

l^ 

IklviJerc, 

iB4r6 

3-«i9 

Balh* 

.84.-6 

3-677 

3-676 

0»i'«n, 

184.-6 

3  6.4 

3-6i3 

SilVL-r  Lake* 

i84i-7 

3-781 

3-781 

WilkenUrre, 

1841-6 

3-96. 

3-960    1 

i84i-e 

3-983 

3981 

Bi'lliJ'uulo, 

.841-6 

4oti9 

4o08 

18406 

3-9»4 

-0-004 

39S0 

HuDtiii^on" 

.840-6 

4109 

-0-004 

Mean. 

4-io5 
3-883 

Oro-D  V. 
Kingam  F«lls.» 

.843  6 

3-565 

3-5?o 

Toronto  Ob,- 

1843-6 

3537 

354= 

Bochi'i'lcr, 

1843  6 

3560 

3565 

Oenevu* 

1843-7 

3635 

3-640    < 

Syracuse,* 

1843  6 

3  556 

3  56.     1 

Oiweb-o, 

18436 

3-467 

3  47=     , 

Menn. 

3-558    t 

and  parts  of  adjacent  States. 
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Table  continued. 


Data. 

X. 

Correction 
to  epoch. 

^1842H) 

Group  VI. 

Utica, 

1843-6 

3-541 

+o-oo5 

3-546 

Schenectady,* 

1843-6 

3  5o3 

+o-oo5 

35o7 

Troy, 

1843-6 

3-575 

+ooo5 

358o 

West  Point, 

18436 

4-o33 

-fo-oo5 

4'o38 

New  York,** 

i84i*9 

4oi4 

o-coo 

4oi4 

MUford,* 

i84i  7 

-OOOI 

3768 

BuBhkUl, 

i84r7 

3-866 

-o-ooi 

3865 

Princeton, 

1843-5 

4*222 

+o-oo5 

4-227 

Mean, 

3  818 

JReeapitulation. 


Group. 

Na 

Latitude.  , 

Lodgitttde. 

^18420. 

L 

IL 

III. 

IV. 

V. 

VI. 

10 

7 

7 
10 

6 

8 

39  57-1 

40  i5-4 
4i  48o 

41  24-5 

43    12- 1 

4t  4i-6 

-^  l6-8 

79  54-9 

79  57-4 

77  i6-9 
77  38-6 

74  24-8 

4i58 
4082 
3-853 
3-883 
3-558 
38i8 

Mean, 

4i  23-1 

77  34-9        3-892 

Let  X=  resulting  horizontal  force. 

Xo=  assumed  mean  horizontal  force  for  1842*0  at  the 

mean  latitude  and  mean  longitude,  x  its  correction. 
dJj=  diflference  of  latitude,  dM==  difference  of  longitude. 
X,  y,  «,  Pj  q  and  jir  to  be  determined  from  the  observations. 

X=XQ+X+xdL+yd^  cos  L+zdLdU  cos  L+pdL^+qd}i^  cos^  L. 

Forming  the  conditional  and  normal  equations,  we  find  the 
expression 

X=3-890  -  0-1787  rfL+0-0085  dM  cos  L+0-0161  rfLrfM  cos  L- 

0-0017  rfL2+0-0027  rfM^  cos^  L. 

where 

c?L=lat.    -41^-38 
(/M=long.-77  -oS. 

This  formula  is  applied  for  determining  the  relative  weights 
of  the  observations  from  vibrations  and  by  deflections  of  the 
dipping  needle ;  for  this  purpose,  the  horizontal  force  was  com- 
puted by  the  formula,  and  the  results  compared  with  observation. 
From  tne  differences,  we  find  the  probable  error  of  an  observa- 
tion (and  local  irregularity)  =zt0'036  for  the  bar  and  cylinder 
vibrations,  and  zb0*062  for  the  Lloyd  needle  deflections  and 
dip ;  the  relative  weights  therefore  become  754  for  the  former 
and  257  for  the  latter,  or  nearly  as  3  to  1. 

These  weights  have  been  adopted. 

»•  At  New  York  we  have:   1841-6,  Dr.  Locke.  4 015-.  1^4^-1, I>i.lfiOL^,N.*^^"^\ 
1842^,  DMft.  Letoy,  4010;  mean,  4014,  for  1841*9. 
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Nine  groups  of  five  or  six  observations  in  each,  with  weight! 
were  then  formed. 

Recapitulation  of  mean  (weighted)  wduee  of  group$. 


Oroop- 

Latitude. 

Unofitada. 

X. 

L 

4o-3o 
39-68 

74^83 

4-107 

II. 

7701 

4199 

UL 

40*22 

80-26 

4-io3 

IV. 

4i*6i 

3*912 

V. 

40-68 

7814 

4o35 

VL 

42-8o 
41-56 

woo 

7627 

3-6i8 

VIL 

3-858 

VIIL 

42-85 

7T17 

36o6 

IX. 

4a- 1 7 

74-37 
77-45 

3-665 

Mean, 

41-34 

3*900 

X=Xo+Z+xdlr-\-yd}l  COS  L^xdLd}!  cm  L+pdL^+qdm^  C06>L 

rfL=lat.    -  41^-34 
cfM=long.-77  -46. 

Forming  the  conditional  and  normal  equations  we  deduce: 

X=3-920  - 01036  dL+O'OUe  dM  cos  l4-0*0203  dhdM  cos  L 
-  001 587  rfL^ - 00005  (fM«  cos^  li- 
lt is,  however,  preferable  to  shorten  the  formula  and  use  inste 
the  following : 

X=3-900-01934  (/L+00134  dM  cos  L+002  dldSL  cot  L. 

Comparieon  of  obnerted  and  computed  valuet. 


Group. 


X 

obtenred. 


I. 

1      4-107 

II. 

IIL 

1      4io3 

IV. 

3-912 

V. 

4o35 

VI. 

3-6 18 

VII. 

3-858 

VIIL 

i      3-6o6 

IX. 

3665 

X 

ObMnred 

computed. 

-compnted. 

4t>95 

+0-0I2 

4-227 

-0028 

!      4"  100 

+ooo3 

3-887 

+0-025 

4oa8 

+0-007 

3-65 1 

-o-o33 

3-842 

+o-oi6 

3599 

+0-007 

3-670 

-ooo5 

The  next  and  last  hypothesis, 

X=3-900— 01934  rfL+0-0134  dM  cos  L, 

in  which  the  isodynamic  lines  are  treated  as  straight  lines,  p 
sents  perhaps  the  best  and  most  simple  expression  of  the  wrw 
lar  distribution  of  the  horizontal  force. 

These  lines  are  nearly  parallel  with  the  dip  lines. 

Companion  of  obeerved  and  compttted  values  on  (hit  hypoihetis. 


Group. 

X 

X 

Obt  erred 

obnerved. 

computed. 

-computed. 

I. 

4- 1 07 

4o57 

+o-o5o 

IL 

4190 
4lo3 

4'2i6 

-0-017 

IIL 

4143 

-o-o4o 

IV. 

3  912 

3-876 

■fo-o36 

V. 

A  o^S 

[      4-o35 

1          o-ooo 

YL 

\    3-e>\ft 

\     \^\^ 

\         ■V^-'iKil 

V 

VII. 

\    3-ft^^ 

\     ^U<J> 

\      •v^-<:>\i     \ 

VIIL 

\    3-e>d6 

\     "i-^^ 

\     A^^^     \ 

IX. 

\     3-efe5 

\      ^n^a 

\          — O'Ofc^ 

\ 

and  parts  of  adjacent  States.  S78 

differesco  between  the  lines  of  thia  and  the  previoaa  hy- 

3  shows  the  large  amount  of  local  irregularity, 

lines  of  thia  hypothesis  pass  through  the  following  poai- 


Long.  81*0 
Lat.     3Q  68' 


Long.  7  7" '6 
Lat.     39  *T 


Long.  li'-O 

Lat   as  as' 

Long,  74'''0 
Lat.     40  39' 


Long.  81'0  Long.  77*-6  Long.  74'-0 

Lat.     42  02'  LaL     41   61'  Lat.     41  41' 

Long,  Sl'-O  Long,  77'-6  Long.  74''0 

Lat     43  04'  LaL     42  63'  Lat     42  43' 

observed  and  computed  values  of  X  hy  the  previous  ftDd 

xiihesis  compare  as  follows : 


^. 

^l^ 

& 

X 

A 

1pl.i«.« 

-f-17 

4.9 

^>~ 

+o-o3 

«wn, 

j;? 

4ii 
4oa 

+0-08 

4o8 
4'oo 

+0-II 

;. 

4oo 

4- 10 

4-08 

-OOfl 

4  3i 

4-a7 

+0-04 

4' 31 

Sol 

4=6 

4  3i 

-0-06 

4-J9 

^lon. 

4-3j 

4-38 

-006 

4-3? 

-oo5 

iiirE* 

4-07 

4-1 1 

-oo4 

4  1- 

-o.o3 

'<  1.1>nd, 

396 

408 

4'o7 

i-,e 

411 

-oo3 

4'ao 

1, 

dni 

406 

-o<,3 

4oe 

-o-oS 

*.,„... 

i?. 

4»o 
4'i4 

SS 

4j4 
419 

+otiS 

4o5 

4'06 

409 

-o-o4 

4oo 

4'o4 

-oo4 

4o7 

-007 

^^me. 

4o5 

4ii 

-o-o6 

4-17 

~0-X3 

3-94 

407 

-o-[3 

4-11 

-0-17 

396 

394 

+004 

3-95 

■H>-63 

4i<o 

It 

+0-06 

m 

4oo5 

'ul>, 

3B4 

+oM 

+O-0I 

3-79 

381 

377 

+n-OJ 

36» 

3-70 

-0-08 

3-70 

-o-ofl 

s*iU«,* 

37a 

3'75 

-oo3 

373 

1  Tmem, 

4-05 

3-93 

394 

+^08 

«ville,« 

4-O0 

3-98 

399 

+001 

■re, 

3  67 

3tS 

-008 

3?i 

-007 

3'66 

370 

3-70 

361 

373 

3-74 

-01 3 

Lnk.' 

3.76 

3-76 

377 

bHrre. 

3-96 

393 

+oo3 

3-91 

+oo5 

laport* 

398 

35; 

+o<y6 

3^. 

+006 

3-98 

m 

+008 

l^ 

-D-^ 

ldon,» 

A-U, 

4-o6 

+oo4 

407 

+oo3 

rF»u..* 

3-57 

30i 

-oo5 

3S8 

»• 

3-54 

3  53 

3-47 

+0-07 

3  56 

357 

356 

3-64 

Jfl 

+o-o5 

36o 

+ooi,       , 

»-• 

3  56 

+0O3 

3-W 

\  rr.^ 

J-^7 

3-46 

4D'01 

\      i-4<) 

M.  SCI.—SMCOMO  SisiuE$,  VoL.  XXXV,  No,  M6,— MATiABta. 
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ThbU  coiUinued, 


Btaliooi. 

» 

X 
obMrfad. 

X 

byprevkras 
hypotbaiw. 

A 

X 

bylMt 

bypotlMvia. 

354 
3-58 

3-86 
3-07 
3-88 
3-9a 
406 

A 

Utlca, 

SdMoeetady,* 
Troy, 

Wert  Point, 
New  York,* 
Milford* 
Boshkill, 
Princetoo, 

3-55 
3-5l 
358 
4.04 
4-01 

3-77 
3-86 

4a3 

349 
3-5i 
35a 
3-85 
4'Oi 
3-88 
3*9a 
407 

+0-06 

O-OO 

-006 

+0-19 

000 

-O-II 

-0-06 
+o-i6 

+<W)I 

-0-07 
-o-oi 
+o"i8 

-o-ii 
-o-c6 
+0-I7 

For  the  last  hypothesis  (straight  lines),  we  find  the  piohaUs 
error  of  an  observation  and  local  irregularity  from  the  bar  and 
cylinder  vibrations  dbO'029,  and  from  the  Lloyd  needle  defieo' 
tion  and  dip  dbO'062.  For  the  previous  hypothesisi  these  Quan- 
tities are  respectively  dbO  030  and  =b0*059,  showing  but  little 
gain  in  the  representation  of  the  observations  by  the  additionil 
term  dltdMcoaJj, 

For  the  general  representation,  the  probable  errors  aie  d:0'060 
and  ±0051. 

Representation  of  the  total  force. 

From  the  expressions 

X=3-900-0-1934  c/L-|-00134  (fMcosL, 
I=73°-25+0-912  c?L-  0-0690  rfM  cos  L. 

we  have  to  deduce  the  total  force  9=X  sec  L 
In  the  expression  for  X, 

rfL=:lat-41**-34  and  cfM=long.— 7^-45, 

in  the  expression  for  I, 

<fL=lat-41**-32  and  rfM=long.- 77^*39. 

We  have  in 


Long.  81*-00  X=:  4-200    )    _ 
Lat     39  -97  I  =7l*-828  )  ^"* 

Long.  77'*-50  X=  3-600 
Lat.     42  -89  I  =74**-676 

Long.  74'»-00  X=  4-200 
Lat     39  -60  I  =71*-861 


13-47 


13-62 


I  g>z=13-49. 

Assuming  in  the  expression  for  the  total  force, 

q>i=(PQ'\-f'\-xdL+yd}tl  cos  L, 

dL  and  rfM  as  in  the  expression  for  X,  we  find : 

<3Pi=13-55-f  00451  c?L-000682  rfM  cos L. 

The  lines  of  equal  total  force  of  13-46,  13*5,  13-55  andlS-fi 
pass  through  the  foWcwmg^os^xJiotka*. 
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13-45        Long.  81* 

Lat    89   31' 

13-50        Long.  81'' 

Lat,    40    37' 

13-55        Long.  SI*' 

Lat    41  .43' 

13-60        Long.  81* 

Lat     42    49' 


Long.  1V'6 
Lat    39   07' 

Long.  77''-5 
Lat     ^0    13' 

Long.  77''-6 
Lat    41    19' 

Long.  77**-6 
Lat     42    25' 


Long.  74* 
Lat     39    49' 

Long.  74* 
Lat    40    55' 

Long.  74* 
Lat    42    01' 


The  observed  and  computed  values  of  %  at  the  stations  where 
the  bar  and  cylinder  were  employed,  compare  as  follows : 


Sution. 

obannred. 

compated. 

ObMrvsd 
-  computed. 

Philadelphia, 

13-45 

i3-5o 

-o-o5 

Harrisburg, 

13-44 

i3-5o 

-o-o6 

Huntingdon, 

^3-5i 

i3-5i 

o-oo 

Homewood, 

i3-49 

i3-5o 

-o-oi 

Johnson's  TaTern, 

13-54 

i3-48 

+o*o6 

Irwin's  Mill, 

i3-4o 

1 3-48 

-ooS 

Baltimore, 

1 3-40 
13-55 

i346 

+o-o3 

Williamsport, 

i3-55 

ooo 

Curwinsville, 

1 3- 55 

13-53 

•fo-oa 

Mercer, 

13-64 

13-53 

+0-1I 

Erie, 

i3-57 

13-57 

ooo 

EUicottsyiUe, 

i3-77 

13-59 

+oi8 

Bath, 

i3-72 

i36o 

+0*12 

Silver  Lake, 

1347 

i3-58 

-o*ii 

Milford, 

i3-5o 

i356 

-o-o6 

Schenectady, 

13-45 

13-63 

-o-i8 

Syracuse, 

i3-6i 

i363 

-o'oa 

Geneva, 

13-63 

i3'62 

+OOX 

Niagara  Falls, 

13-64 

x3'62 

+0-02 

Toronto, 

x3  84 

1 3-65 

+0-I9 

The  probable  error  of  any  representation  is  db0*066. 


JLbt.  yyy  vim. — On  some  questions  concerning  the  Coal  Forma- 
tions of  Nortlh  America ;  by  Leo  Lesquereux,  (Continued 
firom  voL  xxxiii,  p.  216. 

Conclttding  Remarks  on  the  Fossil  Ferns. 

The  examination  of  the  fossil  ferns  of  the  coal,  as  far  as  it 
lias  passed  under  review  in  the  former  papers/  would  apparently 
authorize  the  three  following  conclusions. 

Ist.  That  the  family  of  the  Ferns  was  represented,  at  the  coal 
epoch,-  by  species  whose  forms  are  easily  referred  to  very  few 
typical  forms.  For,  if  we  consider  only  the  figure  of  the  leaves, 
viz.,  their  contour  and  nervation,  the  only  part  generally  pre- 
ienred  in  the  shales  of  the  Coal  Measures,  all  the  species  m^a^ 

'  VoL  jxxii,  p.  19S,  Sept,  ISdl,  aod  yd.  zxzm,  p.  ^Q^,l&ix^\%^V 
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be  comprised  in  the  three  sections  formerly  examined:  the 
Neuropteridtcc^  the  Pecopturidece  and  the  kSphenopteridece, 

2d.  That,  from  the  scarcity  of  fructified  specimens  of  fofial 
ferns  in  the  Coal  Measures,  it  would  be  supposed  that  most  of 
the  species  were  witliout  fruit.  If  not,  how  can  we  account  for 
the  total  destruction  of  the  sporanges,  either  borne  on  peculiir 
stems,  or  attached  to  the  lower  suriace  of  the  leaves,  as  we  find 
them  in  the  species  of  our  time? 

8d.  That  the  scarcity  of  large  stems  that  have  been  or  migbt 
be  referred  to  ferns  would  lead  us  to  suppose  that,  during  the 
formation  of  the  coal,  the  fern  trees  were  of  rare  occurrence,  at 
least  when  compared  with  the  great  number  of  ferns,  which,  in 
opposition  to  arborescent  species,  can  be  called  herbaceous  or 
shrubby. 

These  tliree  questions  must  be  considered  separately. 

1st.  If  it  is  curtain  that  characters  taken  from  the  form  of  the 
leaves  and  from  their  nervation  are  sufficient  for  a  kind  of  gen- 
eral classification,  applicable  to  the  stratification  of  the  CoftI 
Measures,  it  is  true  also  that  this  classification  fails  to  give  us  i 
clear  insight  into  the  true  relation  and  the  affinity  of  our  fosal 
species.  To  be  exact  and  scientific,  an  analysis  of  Ihe  ferns  must 
take  into  account  tlic  form  and  the  position  of  the  fructifications; 
and  when  these  are  absent  or  undiscernable,  as  is  generally 
the  case  with  the  specimens  found  in  the  Coal  Measures,  we  are 
not  authorized  to  believe  that  nil  the  species,  referable  bv  their 
nervation  and  the  form  of  the  leaves  to  a  common  tv|»e,  are 
equally  related  to  it,  by  more  essential  but  unknown  characien. 
Indeed,  though  the  attempt  at  a  classification  of  the  fossil  ferns 
of  the  coal,  from  their  fructifications,  has  been  till  now  an  abor- 
tive efibrt,  the  little  we  know  of  these  fructifications  shows  a  far 
greater  diversity  of  typical  and  generic  forms  than  are  indicated 
by  the  leaves  and  their  nervation.  The  fruitinpr  leaves  of  the 
Aeiiropfrruhxn  are  known,  from  European  specimens,  only  for 
the  genus  (Jduuioplcris^  which,  as  Mr.  Brongniart  has  remarked, 
do  not  bear  any  relation  to  ferns  of  our  time.  Sj>ecies  of  this 
genus  have  their  si)ores  enclosed  in  a  kind  of  bladdory  sporange, 
or  between  the  surfaces  of  the  leaflets,  which,  thus  inllated, 
wrinkled  and  without  any  trace  of  nerves,  entirely  lose  thtir 
original  shape.  American  specimens  of  this  species  perfectly 
agree  with  the  beautiful  fiirures  that  Mr.  Gceppert  has  given  of  it 
in  his  (Jaicra.  The  peculiar  shape  of  the  fructifications  of  this 
genus  is  still  more  remarkable  on  the  fruiting  specimens  cf 
Odo)itoptcris  Brltannira  Gutb.,  a  species  which  has  not  vet  been 
found  in  our  American  Coal  ^Nfeasures.  Its  sporanges,  placed 
along  a  strong  rachis  and  on  both  sides  of  it,  have  the  form  of 
an  oval-pointed  uul\el  a.uA  t;x.\\\qt  T^^^mble  a  raceme  of  fruit,  or 
ratiier  a  branch  \)eaT\u?f  \>M'i^  ol  ^c^\sviY^^  ofl  tc  vJiSsi^VsV^Q^Qiua 
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ecies.  Fine  specimens  of  these  supposed  Antholites  have  been 
blished  by  Lindlej  and  Hutton,  from  the  Coal  Measures  of 
igland,  and  by  Dr.  Newberry,  from  our  own  coal  fields.  I 
Yc  found  also  some  small  specimens  of  these  peculiar  remains 
Pomeroy,  Ohio,  and  at  Port  Carbon,  Penn.  All  these,  either 
ked  or  bracteated  nutlets,  appear  to  be  only  branches  of  fruit- 
;  stems  of  some  ferns  of  an  unknown  type. 
The  fructifications  of  the  genus  NeuropteriSy  which,  by  the  form 
the  leaves  and  the  nervation,  is  closely  allied  to  Odoniopteris^ 
pear  to  have  a  far  different  character.  These  fructifications, 
think,  are  not  known  from  European  specimens;  but  we 
ve  a  few  from  the  American  Coal  Measures,  which  can  be 
iably  considered  as  the  remains  of  fruiting  parts  of  some  spe- 
is  of  this  genus.  Two  of  them  represent  reduced  forms  of  the 
per  part  of  a  penna  of  Neuropteris  hirauta  Lsqx.  The  leaflets 
3  longer  and  narrower ;  the  rachis  and  the  medial  nerve  are 
t  and  broad,  and  look  rather  like  the  branches  and  divisions  of 
)anicle  bearing  sporanges.  The  veins  are  prominent,  granulate, 
{t  as  if  a  series  of  small  fruit  dots  connected  together  had  been 
iced  either  along  them,  or  in  the  narrow  space  that  separates 
3m.  If  tbis  appearance  is  real,  these  fructifications  would  bear 
ikeness  of  position  to  those  of  the  Danaece  of  our  time.  But 
t  of  direction,  indeed ;  for,  in  this  species  of  our  Coal  Measures, 
3  nervules  are  arched  and  dichotomous  or  forking  like  those  of 
rue  Neuropteris.  Another  remarkable  specimen,  preserved  in  a 
bble  of  carbonate  of  iron,  from  Morris  Co.,  Illinois,  represents 
\o  a  branch  of  a  species  of  fructified  Neuropte^^is,  In  this,  the 
ort,  ovate,  slightly  pointed  leaflets,  about  one  inch  long,  and 
eply  cordate  at  the  base,  are  attached  to  the  rachis  by  a  short 
dicel.  They  are  slightly  convex  or  inflated  in  the  middle,  with 
larrow  margin  apparently  reflexed,  but  at  the  same  time  flat- 
led  all  around.  The  scarcely  visible  veins  are  distant  and 
parently  forked  once,  or  the  surface,  generally  quite  smooth, 
markea  by  irregular  undulate  cross-wrinkles,  somewhat  re- 
nbling  those  of  the  fructifications  of  an  Odontopieris.  In  this 
3C,  the  spores  appear  to  be  placed  in  large  flakes,  covering, 
cept  a  narrow  border,  the  whole  of  the  lower  surface  of  the 
ives,  as  is  the  case  with  the  fruit-bearing  leaves  of  some  species 
Osrnunda  of  our  time.  Thus,  in  the  same  genus,  there  are 
parently  two  far  different  types  of  fructifications. 
A  peculiar  specimen  of  fruiting  fern,  belonging  to  the  Cabinet 
Amherst  College,  and  labelled,  Mansfield,?  Mass.,  shows  a 
nnately  divided  frond  or  rather  panicle,  whose  secondary 
^his  is  pinnately  subdivided  into  snort  branches,  bearing  nu- 
MTOUS  groups  of  fruit  dots,  placed  four  by  four  on  each  side  of 
jommon  branchlet.  Thej  appear  attached  lo  \l,  ew:Ja.\i^  ^^ot^ 
inder  pedicel ;  and,  round  as  they  are,  viVlYi  a  Ae^tesafcftL^voN. 
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in  the  middle,  they  look,  at  first  sight,  like  the  fruit  dots  placed 
on  both  sides  of  the  medial  nerve  of  a  Pecopteris^  whose  derma 
or  Ibliaceous  tissue  has  been  entirely  destroyed.  As  no  trace  of 
tiiis  tissue  can  be  seen,  as  the  pedieels  do  not  resemble  veins, 
but  arc  curved  in  a  peculiar  way,  and  as  the  fruit  dots  are  at 
soTuc  places  scattered  and  not  in  regular  order,  this  fossil  raceme 
is  more  likely  the  fruit-bearing  ])art  of  a  species  whose  sterile 
frond  is  possibly  known  with  other  characters.  If  it  is  so,  this 
species  would  have  a  relation  to  the  genus  Aneimia  of  the  living 
ferns,  and  thus,  it  could  not  enter  into  any  of  the  three  genenu 
divisions  mentioned  above. 

The  same  can  bo  said  of  Staphyloptcris  stellata  Lsqx.,  of  the 
low  coal  of  Arkansiis.*  The  ligured  specimen  represents  a 
smooth,  main  stem  or  branch,  j»ini.»alely  divided  into  short,  thick, 
hori/o!ital  branclilcts,  each  bearing  at  ius  extremity  a  group  of 
four  or  five  oval  sporanges,  attaclied  to  a  common  receptacle. 
This  species  has  no  aflinity  whatever  with  any  other  fossil  r^ 
mains  of  ferns,  found  in  the  Coal  Measures,  and  thus  it  is  without 
a  j)lace  in  our  general  classilication. 

From  a  number  of  fruitinLT  branches  of  still  undescribed  fossil 
ferns,  1  will  only  brieliy  describe  another  remarkable  species 
recently  found  at  .Mason  Creek,  Morris  Co.,  111.,  b^'  Mr.  Even, 
who  has  si^nl,  from  thi'  same  locahty,  many  interesting  specimens, 
beaut ilYilIy  preserved  in  p».'l»l)k"S  of  carbonate  of  iron.'  The 
specimen  shows  lh(^  upper  pari  t>f  a  pinnately  divided  frond 
The  divisions  are  short,  lone  inch)  and  comparatively  broad, 
(one-sixth  of  an  inch)  lineMr.  obtnsi-,  spreading,  decurring  in  pre- 
serviri!^  the  sann'  breadth  on  a  slend«T  rachis,  whieli,  thus  broadly 
winged,  looks  rather  like  the  primary  nerve  of  a  secondary 
pinnn.  Tlu*  veins,  emerging  in  a  broad  angle  from  this  common 
riiehis,  are  straight,  pri'tty  thick,  aseending  to  the  ti^p  of  the 
divisions  and  jjinnately  l)riinehing.  The  distant  simple  voinlets, 
no  more  than  three  or  lour  on  each  side,  sliijjhtlv  arched,  diverg- 
iuL'  in  a  broad  aiiL^le,  l»ear  at  their  extremitv  a  jiroaT>  of  six  oval 
sj^'Tanges,  plnc<'(l  jusl  on  the  l)orders  of  the  divisions.  These 
sponmges,  united  by  th«'ir  margins  an)und  a  common  receptacle, 
appear,  by  this  disposition,  like  small  stars  with  n.)unrl  lobes. 
Consi'lering  only  tiie  form  of  the  1<»liv(\<,  this  species  should  be 

'  (Jo(»l<»L:i('ril  Kt'port  »•:'  tlu*  Stati'  Si:rv«y  of  Aik.iikhs,  ii.  S".>'.».  ]il.  2  fi:;.  '2. 

'   A  .ii'p  I'it  Ml"  till'    -':i:i\'»   n:itun'.    :»    l».iiik  t»f  y'\.\\  imn   «»ro  wiili    pt'bble-s  of  Cl^ 

b'UKiti'  i»r  irmi.  i^  :il-'»  fiuin  1  in  SitiitlnTii  Oliin.  nor  I  Invest  <»f  M:irii-tlii.     Xearly  ail 

til"'  prbbM'*-  biive  a»«  a  matrix  a  jiircf  i>t"  t"i»rn  *>v  of  xiine  olht-r  fu-'.il  jilaiit.     A>  the 

ppii:ii-.  are  tin'  -aim-  l'i;!i  in  niuiitis  au'.I  in  Oliio.  \  i'i»u-iilt*r  Ixuli  theso  *j;rata,  froa 

pal.'i  <>rif('l<»:^ic;il  ovi-ii-nff,  as  bas  injT  tlie  J-aim*  ^coliii^ioal  borizun.    Tboir  }  !;ice.  acc^'rd- 

iii'^  to  tbo  ^Mwi*  in-jilfMcr.  i'.  at  ^»r  iit.'ar  tbc  l<>vcl  of  <'«»al  No.  4,  just  below  the  hist 

<if  tlic  Malii>nini;  paniUtun*'.     Tli'.'  nw»«*t  abiiiiilaiU  aperies  are  Ptci^pirris  #i.>prM  Br^ 

Hfuropt'TnK  /nrtufn   Lm\x.,    /^«■oy/^■r^s  <irht,rtx,r/is   lJr--t.,  Pec-'jitfrix  Miitu/ti  Vr^^ 

//f/mr/top/ii/f/itrH  hir»ut(i   \x\x.,  ^Al'thopt' r'lR  SitV*;  '\S\^\.^  A\t«. ro^. A yZ/j ,'f  *,  SyhtK^- 

jjAy/Zu/n,  Annular'ia  un«\  Scm-  .].t«ris  l.osrhii  W^V, 
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in  the  genus  Alethopteris.  But  it  diiFers  widely  from  it  by 
rvation  and  especially  by  its  fructifications.  These  would 
this  species  near  the  genus  Asterocarpus  of  Gceppert,  or  the 
arpus  of  Braun,  to  which  it  has  no  affinity  whatever  by 
ives  and  the  nervation.  From  examples  like  this,  which, 
li  few  in  number,  are  nevertheless  every  day  multiplied 
«r  discoveries,  we  can  admit,  I  think,  for  the  coal  epoch,  a 
^ater  diversity  of  typical  forms  than  could  be  supposed  at 
ght  and  from  superncial  researches. 
iiVhat  is  said  above  is  already  an  answer  to  the  second 
on  concerning  the  scarcity  of  fruiting  specimens  of  ferns 

Coal  Measures.  This  scarcity,  like  the  paucity  of  typical 
in  the  fossil  ferns,  is  rather  casual  than  real.  By  careful 
ches  at  some  places,  where  the  remains  of  a  species  are 

in  abundance,  one  may  generally  succeed  in  finding  traces 
ctifications.     They  are  especially  preserved  on  specimens 

as  matrix  of  iron  agglomerations,  which  have  not  been 
ed  to  maceration  in  water  for  too  long  a  time.  This  of 
>  confirms  the  validity  of  the  conclusions  arrived  at  by 
Lindley  and  Prof.  Goeppert  from  their  experiments  on  the 

of  the  maceration  in  destroying  or  preserving  the  forms 
ne  species  of  plants.  Most  of  the  species  of  ferns  of  our 
under  a  protracted  and  continual  immersion,  have  preserved 
nough  tne  forms  of  their  leaves  with  evident  traces  of  their 
Lion;  but  they  have  lost  their  fructifications.  The  spo- 
i  have  been  detached  from  their  supports  and  dedtroyed. 
3  moreover  known  that,  nearly  always,  the  fern  leaves  are 
ed  to  the  shales  by  their  lower  surface.  Thus,  even  when 
iictifications  are  preserved,  we  cannot  see  them,  or  we  have 
,n  indistinct  outline  of  their  form,  printed  in  relievo  through 
rbonized  tissue  of  the  leaves.  This  of  course  renders  tne 
of  the  fossil  fruiting  ferns  very  difficult. 
[s  the  small  proportion  of  fossil  remains  of  true  arborescent 
in  the  Coal  Measures,  compared  with  the  great  quantity 
kves  and  stalks  or  petioles  of  the  same  family,  a  proof  that, 
try  to  the  opinion  generally  admitted,  the  arborescent  ferns 
not  a  predominant  character  of  the  vegetation  of  the  coal 

?  If  we  consider  as  remains  of  true  arborescent  ferns, 
those  whose  bark  is  marked  by  large  oval  cicatrices,  left 
!  base  of  the  fronds,  at  the  point  of  their  parting  from  the 

stem,  in  short  those  known  under  the  family  name  of 
pteridecB  or  Protopteridece^  it  is  certain  that  they  are  very 
5  in  the  Coal  Measures  both  of  Europe  and  of  America.  In 
tnera^  Mr.  Unger  counts  in  the  Proiopieridece  of  the  coal 
pecies  only,  distributed  in  five  genera.  And  from  these 
a,  five  are  considered  by  Brongniart,  lAtidXe^  wi^^  oNJt^Kt 
rs  as  pertaining  to  Sigillaria  or  LcpidodcrtdTOU.    \xi  ^2^A 
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Tableau  des  genres,  Brongniart  enumerates  only  six  species  of 
Cauhpteriffece :  Geinitz  in  his  Wtrsteifierungen  von  Sachsen^  four 
species,  tliroo  i^ublished  bv  Brongniart  as  Slgillaria^  and  one,  a 
M*ffjaphijiurii^  by  Artes;  and  Ga'ppert,  in  his  Fossil  Flora  des  De- 
berfjantjsgfblrges,  lias  none.  In  my  examination  of  the  fossil 
plants  of  our  Coal  Measures,  I  have  seen,  from  the  roof  shales  of 
the  coal,  only  three  specimens  o(  two  difterent  sj^ecies  found  at 
Carbondalo,*  and  one  found  in  Illinois.*  And  from  the  sandstone 
of  the  Coal  Measures,  I  have  in  my  cabinet  a  single  specimen 
from  Ohio,  and  there  is  another  of  a  different  species  in  the  Illi- 
nois State  Cabinet.*  A  few  others,  like  iSigillaria  Cistii  Brgt., 
from  Wilkcsbarrc,  Penn.,  Sigillaria  discoidca  Lsqx.,  from  Summit 
lichigh,  Penn.,  Megfiphytum  prolitberans  hsqx  ^  Mfgaphytnm  lFi7- 
huriannni  Lsqx.,  and  I^pidodaniron  radicals  Lsqx.,  from  Illinois; 
these  three  last  figured  and  described  in  the  Geological  Report 
of  that  State,  may  still  be  relerable  to  this  group  of  plants. 

If,  on  the  contrarv,  we  admit  with  most  of  tlie  Earonoan  au- 
thors,  that  the  fossil  trunks,  generally  comprised  in  the  genus 
Pmroniiis,  dill  belong  to  arborescent  ferns,  we  have  to  come  to 
quite  a  diiferent  conclusion,  concerning  the  distribution  of  the 
vegetation  of  the  ferns  at  the  coal  epoch;  for  these  trunks  are 
found  in  great  abundance  in  some  ]iarts  of  the  Coal  Measures. 
But  Prof.  Bron;;niart,  juduinfr  from  tlieir  internal  structure,  cob- 
sidcrs  Psaronuis  as  a  L''onus  related  to  the  Lepiih^deudra  ratner 
than  to  th«^  Protnpteridrr  or  terns.  As  the  Pi^aronins  speeies  have 
thoir  stems  generally  encased  in  a  thick  coat  of  roots  or  root-eta, 
grown  and  petrified  t()gethcr,  the  surface  of  the  .stems  and  the 
cicatrices  with  which  thev  were  oriirinallv  covered  are  scarcely 
to  be  seen.  Neverilidess,  among  the  great  quantity  of  spcciTnens 
whieh  I  have  iwamincd  in  Southern  Ohio,  1  have  found  a  few, 
the  smallest  in  size,  whose  uncovered  stems  evidently  bear  the 
long  oval  scars,  the  external  character  oi^  the  arborescent  ferus. 

Now,  admitting  the  species  of  Pciaronius  as  true  arborescent 
ferns,  the  (|uostion  (>f  their  distribution  in  the  Coal  Measures 
and  of  the  j»lace  and  imj^ortance  which  they  occupied  in  the 
vegetation  ul'  the  coal  epoch  is  still  unsolved.  Where  did  ther 
come  from,  all  these  trunks  of  the  same  genus:  all  ^Yith  the 
same  peculiar  structure;  all  horizontally  broken  in  fragments 
varying  from  one  inch  to  one  fuot  in  length,  and  thus  scattered 
at  some  peculiar  and  isolated  localities,  where  they  appear  as  if 
they  had  been  heaped  by  some  wonderful  and  unaccountable 
agency  ?  1  do  not  know  in  our  Coal  Measures  of  another  deposis 
of  petrified  trunks  uf  fern  trees  exce|>t  that  of  Shade  river,  Ohio. 
It  begins  at  Athens  and  extends  southward  as  far  as  Charleston, 
Va.     At  least,  I  have  seen  trunks  of  Psaronius  scattered  along 

*  Penn.  Oeol.  Rcpt.  p.  S69,p\.\^.ft^*.\  w\\*l. 

•  III  Geol.  Rent,  ined.,  p\.  \^,  f\^.  \  %  Mtv^et  \\\<t  xvwxv^  ^l  Cc\n\op\rT\%  \wAvtyMX. 
■  CaulopUrii  WorthtWix,  ap.  nox.,  IWCitoV^^V^/vsi^^.,  ^VW.^v"^- 
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banks  of  the  Great  Kanawha  from  its  mouth  to  Charleston, 
geological  horizon  of  the  strata  with  which  they  are  con- 
ed is  not  satisfactorily  determined ;  though  it  is  certain  that 
r  place  is  not  far  above  the  top  of  the  Mahoning  Sandstone, 
y  are  apparently  imbedded  in  a  kind  of  soft  sandstone,  which 
hade  river  is  separated  by  a  covered  space  of  10  feet  from 
d  of  coal  10  inches  thick,  which  I  consider  as  the  equivalent 
3oal  No.  5.  I  say  apparently ,  because  it  is  not  certain  that 
'  were  originally  derived  from  this  bed  of  soft  sandstone  or 
I  clay,  exposed  on  the  high  water  of  Shade  river,  where  they 
seen  in  great  quantity,  heaped  in  all  possible  positions  and 
ctions,  just  as  if  they  had  been  transported  and  deposited 
e  by  a  strong  eddy.  •  Nevertheless,  they  do  not  bear  any 
5  of  erosion  by  water.  The  fracture  is  clean  and  often 
ply  marked  all  around  their  circumference.  When  they 
jar  eroded,  this  erosion  is  evidently  due  to  the  process  of 
oration,  at  or  before  the  time  of  petrification.  As  no  remains 
his  genus  are  found  in  connection  with  the  shales  of  the  coal 
ta,  I  think  that  forests  of  these  peculiar  arborescent  ferns 
cover  some  dry,  sandy  places  of  the  Coal  Measures,  in  the 
nity  of  some  hot  springs  perhaps,  or  under  the  influence  of 
iliar  atmospheric  action.  There  they  may  Jiave  lived  around 
marshes,  and  their  prostrated  stems  have  been  petrified  after* 
is  by  a  looal  influence.  I  believe  that  if  we  could  satisfac- 
ly  explain  the  dispersion  and  the  transformation  into  silex  of 
fossil  woods  of  the  Tertiary,  whose  specimens  abound  in 
e  parts  of  Arkansas,  Mississippi,  &c.,  this  explanation  would 
[y  as  well  to  the  silicified  trunks  of  the  Coal  Measures.  In 
case,  and  though  we  know  but  little  about  the  distribution 
le  vegetation  at  the  coal  epoch,  we  are  authorized  to  conclude, 
1  the  former  remarks,  that  the  species  of  ferns  predominant 
lie  marshes  of  the  coal  were  especially  shrubby  or  herbaceous 
5ies  of  small  size,  while  those  of  the  sandy  or  dry  solid 
md  were  especially  arborescent. 

►efore  leaving  the  Caulopteridece  I  have  still  a  few  words  to  say 
he  size  of  the  cicatrices  of  their  bark,  compared  with  the  di- 
>ter  of  their  stems.  These  cicatrices,  generally  distant,  placed 
;he  stems  in  the  spiral  order  two-fifths,  are,  when  found  in  a 
d  state  of  preservation,  nearly  oval  or  obovate  and  elongated 
)oth  ends,  by  a  somewhat  deep  furrow.  They  bear  in  the 
die  the  mark  of  a  simple  fascicle  of  vessels  in  the  form  of  a 
se-shoe,  and  the  central  scar  is  surrounded  by  an  oval  annulus. 
the  two  specimens  formerly  mentioned  as  having  been  found 
ihe  sandstone  of  our  Coal  Measures,  and  whose  somewhat 
ened  stems  have  preserved  their  form  as  well  as  the  cicatrices 
le  bark,  the  one,  four  inches  in  its  greatest  diametei] 
s  just  one  inch  broad.    In  the  second,  three  VueJikeA 

'.  Jour.  SclSecoso}  Skkixs,  Vol.  XXXV,  IKo.  105,— HKt  A 
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in  diameter,  the  scars  are  not  quite  one  inch  broad.  Now  the 
largest  and  most  remarkable  specimen  of  a  Caulopteris  that  I 
have  ever  seen  and  a  notice  of  which  has  ever  been  pablished 
{Caulopteris  insirfuis  Lsqx.),  shows  a  piece  of  bark  with  a  siogle 
but  entire  cicatrice  ol*  just  three  inches  in  diameter.  Admitting 
that  the  proportion  of  the  cicatrices  to  the  stem  is,  in  this  species, 
the  same  as  in  the  former  ones,  this  must  have  belonged  to  a 
trunk  of  fern  of  less  than  one  foot  in  diameter.  This  agrees  well 
with  the  size  of  the  trunks  of  Paaronius  of  Shade  river,  whose 
diameter  is  mostly  between  four  and  eight  inches,  rarely  reach- 
ing one  loot. 

The  genus  Megaphytum  Art.,  should,  according  to  Pro£ 
Brongniart^s  opinion,  be  united  with  the  genus  lioOirodendron  or 
Ulodendron  and  referred  to  Ijepiilxlendron^  as  representing  merely 
a  modilication  of  this  last  genus.  Our  American  specimens  do 
not  authorize  this  conclusion.  Megaphytum  protuberans  Lsqx.,  of 
the  State  Cabinet  of  Illinois,  has  the  cicatrices  closely  placed 
above  each  other,  oval,  convex,  with  their  top  somewhat  squarely 
cut  at  the  point  of  junction.  They  bear,  near  the  upper  end,  the 
scars  of  fascicles  of  ve.«v«?els,  in  the  form  of  a  horse-shoe:  just 
like  the  Cauhpteruhv,  but  without  a  marked  annulus.  These 
scars  were  evidently  left  at  the  base  of  large  petioles  or  fronda; 
and  are.  not  cicatrices  of  leaves  or  of  adventive  buds  as  Mr. 
Brongniart  su]>|)0s^'.s.  it  is  i-vc-n  evident,  from  the  forms  of 
the  cieatrices,  wliicli  are  a  little  lliittened  at  their  base  and  more 
elevated  at  the  upper  part,  that  the  fronds  which  were  orisrinajlv 
attached  to  them  were  aseendent  and  closely  appressed  upon 
each  other  at  their  base.  Moreover,  this  species  has  its  surface 
deeply  and  irrejj:ularly  striated  and  furrowed  as  if  it  had  been 
covered  by  rootlets,  just  like  the  surface  of  a  Psarotiius.  Tiie 
cicatrices  of  Mcjaphytioa  Willjuri'fuuni  Lsqx.,  still  more  nearlv 
resemble  those  of  a  large  Ciinloptcn's.  They  are  4  inches  broad, 
round,  or  square  with  rounded  corners,  flattened,  with  the  scars 
of  the  vessels  i»laee«l  in  the  middle,  and  surrounded  by  an  an- 
nulus. From  this,  it  appears  evident,  that  these  remarkable 
stems  did  btilong  to  a  genus  of  the  fern  family,  bearing  two- 
ranked  or  distichous  fronds.  Prof.  Geinit;',  has  already  admiiwd 
the  genus  Megaphytum  as  intermediate  between  the  LycopC'diaoci 
and  the  ferns. 

Calamitarif\ 

The  species  of  tliis  group  of  fossil  plants  have  as  common 
characters :  the  stems  hollow,  regularly  striated,  articulated,  with 
articulations  more  or  less  distant,  marked  by  a  depressed  or  cir- 
cular riiiL%  or  l>v  an  eli-vated  mar>:in.  bearint^  whorls  of  leaves 
more  or  less  united  at  1\\c\y  bcv^e.  I'lio  live  principal  genera  oi 
fossil  plants  of  the  Co;\\  'ilo^wcvi,?*,  NN\\\vi\\  V^^vi  \i^xi.\i  xil^jicd  in 
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his  group,  Equisetiies^  Calamites^  Asterophyllites^  SphenophyUum 
tod  Annularia^  have  between  themselves  no  evident  and  ac- 
cnowledged  relation.  Considering  the  first  two  of  these  genera 
iS  belonging  to  the  family  of  the  JSquisetacea:^  Mr.  Brongniart 
las  separated  from  it  the  last  three,  placing  them  with  the 
licotyledonous  gymnospermous  plants.  The  essential  reason 
or  this  separation  is,  tnat  species  of  AslerophyUites  sometimes 
lear,  in  the  axils  of  their  leaves,  small,  flattened,  oval,  somewhat 
ringed  seeds,  resembling  those  of  the  Yew,  and,  at  the  extremity 
if  these  branches,  a  kind  of  cone  containing  a  pulveralent  matter, 
rbich  this  great  author  considers  as  pollen.  An  inflorescence 
if  this  kind  resembles  that  of  the  coniiers.  If  we  consider  only 
he  more  evident  characters,  viz:  the  hollow,  striated,  articulated 
sterns ;  the  leaves  more  or  less  united  at  the  base  and  placed 
ike  sheaths  around  the  articulations,  this  separation  appears 
nadmissible.  It  is  for  this  reason  that  most  of  the  European 
kuthors  have  put  it  aside.  Nevertheless,  it  is  evident,  from 
i;ood  though  small  specimens  found  in  our  Coal  Measures,  that, 
it  least,  two  species  of  Asierophyllites  bear,  in  the  axils  of  their 
eaves,  those  small  oval  or  cordate-oval  seeds,  observed  by  Mr, 
Srongniart,  and  far  different  from  the  cones  of  the  same  genus 
rhicn  he  considered  as  male  flowers.  It  is  certain  also,  that,  from 
;he  examination  of  a  great  number  of  these  cones,  very  common 
it  some  places  in  the  shales,  in  connection  with  branches  and 
arge  stems  oi  AsterophylUtes  equiseiiformu  LI.,  they  contain  noth- 
ng  under  their  scales  but  a  pulverulent  matter,  as  Mr.  Brongniart 
las  seen  it.  Possibly  the  flattened  seeds,  in  the  axils  of  the  leaves 
>t  Astercmhylliles^  could  be  considered  as  a  kind  of  tubercles;  but 
[  really  believe  they  are  true  seeds  and  that  all  the  species  of  the 
renus  Oardiocarpum  arc  referable,  if  not  to  the  genus  Asterophyl- 
iiesj  at  least  to  plants  related  to  it.  At  some  places  where  Aste- 
xphylliies  are  abundant,  these  seeds  are  seen  sometimes  in  plenty, 
varying  in  form  from  round  or  oval  to  cordiform,  generally 
searing  a  narrow  wing,  emarginated  at  the  top,  and  even  broadly 
iringed,  as  shown  by  the  beautiful  specimens  fibred  and  de- 
Ksribed  by  Dr.  Newberry.^  They  vary  much  m  size,  being 
renerally  as  small  as  a  pea,  but  sometimes  as  large  as  a  walnut 
[f  then,  as  is  evident,  these  fruits  belong  to  AstcrophyUites^  or 
X>  plants  related  to  this  genus,  it  is  not  possible  to  refer  them 
x>  Equ  selacecEj  and  so  the  opinion  of  Mr.  Brongniart  is  con- 
irmed.  But  now,  the  fruits  of  the  genus  Catamites  are  still  en* 
irely  unknown.  A  single  specimen,  figured  in  Stern bergf's  Fhra, 
rol.  ii,  pi.  14,  fig.  1,  under  the  name  of  Volkmamiia  arborescens, 
ipparently  coming  from  a  stem  of  Calamiies,  has  the  form  of 
I  long  ear  or  cone,  bearing  whorls  of  narrow,  linear,  obtuse^ 
lomewbat  open  leaves,   resembling  ihe  cot\e^  ol   A&1«to'j>\\\jV 

'  AdomIb  of  Scieace,  No.  18,  (May  1, 1853),  p,  \b^,'So.  1. 
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lites  and,  as  I  believe,  of  the  species  Ast,  lanceolaia  Lsqx.,  of 
the  Pennsylvania  Geological  lieport.  The  only  diflference  is  in 
the  form  of  the  leaves.  In  our  American  specimens  they 
are  linear,  pointed^  never  obtuse  as  Mr.  Sternberg  figures  and 
describes  them.  In  my  specimens  of  Asterophyliiles  lanceolata 
the  ears  are  always  attached  to  a  curved,  half  an  inch  thick, 
articulated  and  striated  pedicel,  having  just  the  same  form  as 
a  small  branch  of  dtlamiUs  approximaius  Art.  The  form  of 
the  pedicel,  curved  upwards,  shows  that  these  cones  were  at- 
tached to  the  side  of  a  large  stem  and  not  placed  at  the  top 
of  some  branches,  and  thus  explains  the  reason  and  the  form 
of  large  cicatrices,  irregularly  placed  above  the  articulations 
of  stems  of  some  species  of  Calamites,  But  species  of  this 
same  genus  have  also  smaller,  round  cicatrices  regularly  placed 
around  their  articulations.  Though,  according  to  Prof.  Geinitz^ 
these  scars  are  left  as  the  point  of  attachment  of  some  roots, 
they  may  nevertheless  be  only  the  marks  left  by  fruits  like 
those  of  Asterophyllitc.^,  Thus  the  relation  of  both  genera,  a 
relation  so  striking,  if  we  consider  the  other  appreciable  char- 
acters, would  be  complete,  liut,  even  if  this  affinity  of  forms 
was  perfectly  ascertained,  the  question  concerning  the  true  rela- 
tive place  of  these  plimts  would  not  be  settled.  For  the  inter- 
nal structure  ol'  tlio  ('(dnmiUs,  as  far  as  it  is  known,  removes 
them  cviilL-nily  fiuin  the  JJicutultdi'uons  and  estaV>lishes  their  re- 
lation  with  the  K'/iiisf.  facet r.  It  is  one  of  those  numerous  dilem- 
mas oil'ered  for  a  solution,  to  the  patience  and  long  researchea 
of  the  Pala'ontologist. 

Ameritran  s]»o«'iMiens  do  not  add  much  to  what  was  already 
known  of  the  ditl^ivnt  genera  ol  this  group.  I  have  not  seen 
in  our  Coal  Measures  a  single  trace  of  an  Eq-irttites.  I  did  not 
even  suppose,  that  sp(vies  of  this  g«Mius  could  be  found  in  the 
Coal  Mi.'asures.  ^I'lie  beautiful  specimens  iigured  and  described 
by  (leinitz  ilo  not  leave  any  douWt  on  this  question. 

There  is  near  Carbon  dale  a  forest  ot  standintr  Calamitts  im- 
bedded  in  a  bank  of  ctnnpact,  coarse,  hard  sandstone.  Numer- 
ous fragments  o{  their  stems  have  been  taken  out  from  a  tuuiei 
cut  in  this  sandstcme.  I'hese  fratirmenta  show  nothini::  but  the 
external  surface  of  the  stenjs.  Kvcn  the  coaly  matter  which 
sometimes  covers  it  has  disappeared.  The  species  are  dvamltu 
ASWfo)zt'a  Brgt.,  Calamitj'.s  ornatus  VtvgX.^  which  Mr.  Geinitz  con- 
siders as  the  samespeeies;  Calamiks  O'^-^iV  Brgt.,  and  Cahrratti 
apjtrojcunatus  Art.  The  size  of  the  stem  varies  from  three  to 
six  inches,  rarely  attaining  eight  inches.  A  number  of  theni 
appear  to  have  been  crushed  ujxm  tliemselvcs  when  still  sti\inlinsr. 
for  the  bark,  or  rather  the  external  surface,  is  often  pushed  and 
/bided  within  the  slem,  a\\  ;vto\iwv\  vW  ^\veum  fere  nee.  This,  ^'^ 
course,  proves  tliat  V\ie  s\.e\u^  o^  V\v^  ColamiUs  \;vi\>iVO\Q>>^  ^%\vs^ 
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I,  covered  witli  a  thin  but  strong  bark.  No  remains  at  all  of 
Sj  of  fruits,  or  of  leaves,  are  found  in  this  sandstone  and  in 
Election  with  the  Oalamiiea, 

t  is  very  difficult  to  establish  the  relation  of  the  cones  of 
rrophyUUea  with  the  branches,  to  which  they  are  rarely  found 
ched,  and  thus  to  fix  the  true  species.  For  this  reason,  I 
ik  it  more  convenient,  though  less  scientific,  to  give  different 
les  to  each  of  the  parts  of  the  plants,  as  long  as  they  have 
been  found  in  evident  connection.  The  roots  and  noating 
nents,  formerly  known  under  the  names  of  Hydatica  prostraia 
;.,  are  now  considered  by  Prof.  Geinitz  as  the  roots  oi  Asiero- 
Uitesfolioaa  Lindl.  They  have  been  found  attached  to  large 
OS  apparently  belonging  to  this  species.  The  roof  shales  of 
coal  at  Pomeroy,  Ohio,  are,  in  some  places,  covered  with  these 
iculose  filaments,  and,  though  I  have  not  seen  them  attached 
he  stem,  the  abundance  of  branches  of  Asterophyllites  foliosa^ 
ad  on  the  same  shales,  confirms  the  views  of  the  celebrated 
man  author.  But  Mr.  Geinitz  also  refers  the  cones  known 
Asterophyllites  tuberculaia  LI.  &  H.,  to  the  same  species,  and 
96  cones  are  not  found  at  Pom,eroy.  Per  contra,  they  abound 
the  shales  of  the  red  ash  cosl  at  W.  W.  Woods  and  at  the 
em  vein  of  Port  Carbon,  near  Pottsville,  where  Asterophyllites 
isetiformis  is  plentiful,  and  where  I  have  not  found  Asterophyl- 
^  foliosa  or  Hydatica,  At  W.  W.  Woods,  with  numerous  re- 
ins of  Oalamites,  the  three  species  of  cones  named  Astero- 
'Uites  tuberculata  LI.  &  H.,  AsterophyUiles  aperta  Lsqx.,  and 
erophyllites  lanceolata  Lsqx.,  are  also  in  great  quantity  of 
;ments. 

\.  beautiful  species  of  Sphenophyllum,  S.  hifurcatum  Lsqx.,  has 
m  found  in  the  coal  inferior  to  the  Millstone  Grit  of  Arkan- 
It  may  be  the  same  species  as  the  small  specimen  figured 
I  described  in  the  Pennsylvania  Report  as  SphenophUum  trifo- 
um  Lsqx.  Difficult  as  it  is  to  fix  the  specific  characters  of  a 
kenopfiyllum,  this  species,  from  the  great  number  of  specimens 
imined,  may  be  considered  as  a  true  one.  It  shows  that  the 
ves  of  this  genus  are  united  at  the  base  by  a  narrow  margin, 
is  union  exists  for  the  leaves  of  Asterophyllites  and  of  Annu- 
\a;  and  thus  their  whorls  of  leaves  are  more  of  the  nature  of 
aths,  deeply  cut  in  laciniae  of  various  forms,  than  of  true 

Since  the  time  (1854)  when  I  delivered  my  report  on  the 
ril  plants  of  Pennsylvania,  I  have  seen  nothing  in  our  fossil 
nts  to  change  my  opinion  concerning  the  fructifications 
the  genus  Annularia.  I  supposed  then,  and  still  suppose, 
t  these  fructifications  were  borne  on  the  top  of  the  leaves, 
.hin  the  inflated  and  hollowed  medial  net^e,  vcv  %.  V\xA  ^^ 
mel'like  cavity,  like  the  spores  of  som^e  speeV^  ot  H\rn\»M>- 


386     J.  D.  Dana  on  Oceanic  Prolozoani  related  to  Spongtt. 

vhyllacfa:  of  our  time.  Prof,  Geinilz.  indeed,  has  published,  in 
his  niiigrjitioeiit  work  on  the  fossil  jjhints  of  tSaxony,  as  fructifi- 
cations uf  Anmilariu,  (pi.  18,  rigs.  B  and  9)  a  beautiful  cylindri- 
cal loii^'var  witli  an  ailioiiliited  uiid  striated  stem,  bearing,  at  the 
articuliUioiis,  wliorla  of  short,  linear,  [.iointed  leaves,  and  in  their 
axils  round  .sporangcs  or  fruits.  Tlieao  fruits  are  undoubtedly 
of  llio  aaine  kind  as  those  of  the  fragments  described  above,  iDO, 
to  my  belief,  belong  to  tlic  genus  Asferophyllites.  Against  my 
Opinion,  still  is  tliis  fuet:  that  nothing,  among  our  recent  fern^ 
would  leail  us  to  sup[Dose  that  there  ever  livtd  species  of  fenii 
with  whorlcd  leaves.  But  we  aee,  in  the  vegetatioa  of  the  coal 
epoch,  sonic  peculiar  features  of  a  far  more  abnormal  and  unex- 
plainnble  eharwiter.  The  question  can  be  decided  only  by  well 
preserved  specimens.  And  though  1  have  recently  seen  two 
specimens  of  Atnmlaria  sp!ienuj>fi;/lloi(ie3  Ung.,  the  one  from 
Viewport,  R.  I.,  the  other  from  Illinois,  whose  appearance  did 
perfectly  agree  with  what  I  suppose  to  be  the  fruit-bearing  IcavM 
of  A  nnuUtriii,  this  appearance  is  not  distinct  enough  to  permit 
a  positive  assertion.  If  my  supposition  concerning  the  fructifi- 
cations of  A  iiituliin'a  should  be  coiilirmed,  this  genus  would  ap- 
pear as  a  link  of  transition  between  the  Equiselacetv  and  the 
Ferns,  aa  the  genns  •Sp/ienophi/lluiii  appears  to  be  one  betweeo 
the  J.ycopodiaceiv  and  the  l"ernj!. 


Art.  XXXIX, —  On  tuo  Ocean!-  specie.i  of  Piotozoans  rehttd  to 
th- Spowjis:   byJ.vJiKS  D.'Dax.v. 

Tut  '-']>h  1 1  r  uni  i.ured  b  low  \l\f  la)  \\ a.i  collected  by  ihs 
writer  111  till,  I'lLilit.  neir  1  iiitudi.  uO  N  ^nd  longitude"  176' 
■\\     tluiiu^  iLjlm   on  the  iuili  of  Mu    lb41 

I  i^urt,  Iw  npri.    iit^  tin.  ^i.htinou->  globule  of  natural  size. 


The  ocean's  wnlerri  were  filled  with  this  species,  and  another 
represented  in  lij;ure  2<).  The  minute  dots  covering  the  ginbiiii', 
one  of  which  is  nia'(£nil\eOi  \n  ti^iuve  I'/,  were  clo.celv  emwdei!,  ss 
showa  in  figure  1«.    Ivi  l,\i.w  tiisi^wv^  vVtt  s.^ftcx^ii  <i\'S.>ivs -kviUIv 
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from  the  figure  of  a  species  by  T.  H.  Huxley  in  the  An7ials  and 
Magazine  of  Natural  History,  xliii,  433,  pi.  16;  and,  as  it  hence 
appears  to  be  distinct,  the  writer  has  named  it  iSphcerozoum 
onentale.  About  the  dots,  or  ocelli  form  spots  (zooids),  the  spic- 
ules (supposed  to  be  siliceous)  were  very  numerous  and  much 
brancned  as  in  fig.  Ih,  The  general  mass  had  an  exceedingly 
faint  bluish  tinge ;  the  centre  circle  of  the  ocelliform  spots  was 
of  the  same  tint,  while  the  ring  around  was  of  a  very  faint 
ochreous  shade.  The  globules  represented  on  the  ocelliform 
spots  in  fig.  16  were  yellow. 

The  other  species  (fig.  2a)  had  the  same  general  color,  and 
similar  ocelliform  spots  as  to  form,  color  and  numbers,  without 
the  spicules.  Figure  26  represents  one  of  the  ocelliform  spots; 
the  dots  in  the  surrounding  mass  correspond  to  minute  yellow 
globules  or  cells.  This  species  is  included  with  the  Sphserozoum 
under  the  genus  Thalassicolla  of  Huxley.  This  name  has  been 
since  restricted  to  Huxley's  T,  nucleata,  and  the  name  Colh- 
sphcera  applied  to  forms  much  like  fig.  2  by  Miiller.  The  mass 
was  less  firm  to  the  touch  than  that  of  the  preceding.  A  fuller 
examination  of  this  and  the  related  species  is  required  to  debide 
whether  the  one  here  figured  is  new  or  not. 

Both  of  the  species  had  the  power  of  motion  by  a  movement 
like  expansion  and  contraction,  and  also  the  power  of  sinking 
and  rising  at  will  in  the  water.  No  external  opening  could  be 
distinguished. 

As  the  species  are  probably  related  to  the  sponges,  as  sug- 
gested by  Huxley,  they  have  considerable  interest,  and  especially 
we  Spherozoa,  which,  like  most  sponges,  seem  to  have  the  power 
of  secreting  silica.  The  extent  to  which  the  ocean,  over  an  area 
of  many  square  leagues,  was  crowded  with  them,  suggests  that 
sach  floating  sponges  may  have  been,  in  past  time,  of  geological 
importance  as  one  of  the  sources  of  silica  for  the  flint  or  horn- 
stone  and  siliceous  petrifactions  of  ancient  limestones  and  other 
rocks. 

These  species  received  from  the  author  but  a  partial  study,  as 
those  of  another  class — oceanic  Crustaceans — were  engaging  his 
attention  at  the  time.  The  above  figures  and  descriptions  are 
ftooQL  colored  drawings  made  on  the  spot,  and  from  the  notes 
aooompanying  them. 
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Art.  XL.— ^cy  West  Physical  Notes, — 1.  Zodiacal  Light  2.  i^ 
mospheric  Transparency,  3.  Oulf  Stream  Cloud  Bank.  4.  iJoy 
Bands,  5.  JSiorthers.  6.  Hurricanes,  7.  Ventilation,  8.  Trf' 
fciy  Fever.  9.  A  IFo^r  Moonrise ;  by  Major  E.  B.  HUM", 
Corps  of  Engineers,  U.  S.  A. 

Some  observations  on  physical  phenomena,  incidentally  made 
by  me  during  my  period  of  duty  at  Key  West,  (1857-62,)  may 
not  be  devoid  of  interest,  and  their  discussion  may  have  some 
scientific  value. 

1.  Zodiacal  Lifjhi. — During  the  winter,  and  especially  in  Feb- 
ruary, the  zodiacal  light  habitually  attains  at  Key  West  a  re- 
markable degree  of  distinctness.  I  have  repeatedly  traced  it 
nearly  to  the  zenith,  but  never  reliably  beyond.  The  main  point 
to  which  I  would  draw  attention,  is  the  great  amount  of  light 
proceeding  from  this  source.  I  have  over  and  over  again  ob- 
served a  distinct  shculow  cast  by  the  zodiacal  light  Walking 
from  it,  I  have  seen  my  shadow  moving  before  me  on  the  white 
roadway,  as  if  cast  by  moonlight,  though  without  definite  bound- 
aries. I  have,  by  passing  along  close  to  a  whitewashed  wall, 
seen  my  shadow  very  j)Ositive  in  darkness,  though  obscure  in 
outline.  Waving  my  arm  up  and  down  within  a  few  inches  of 
the  wall,  a  tolerably  defined  outline  of  shadow  resulted.  In  all 
respecis,  the  shadows  are  what  should  result  from  so  difiusod  a 
light.  It  ma}' bo  remarked  that  much  the  largest  volume  of 
light  comes  from  the  portion  below  15'  to  20°  from  the  horizon. 
Sometimes  X'enur,,  by  its  brilliancy  and  position,  rendered  the 
observations  doubtful ;  but  I  have  seen  these  shadows  unnii-sta- 
kably  when  Venus  was  not  visible,  and  so  late  as  to  exclude 
the  idea  of  twilight  refractions  as  their  cause.  1  do  not  knoiy 
if  shadows  by  zodiacal  light  have  before  been  noted,  but  other 

Eersons  corroborated  my  impressions,  leaving  no  doubt  that  real, 
ut  dimly  outlined  shadows,  of  readily  observable  darkness,  are 
habitually  produced  by  the  winter  zodiacal  light.  This  gives  a 
more  correct  id(\i  of  its  great  increase  of  brightne-ss  on  nearing 
the  tro]>ics,  than  can  be  conveyed  by  general  terms.  It  is  indeed 
a  singularly  beautiful  thing,  to  see  this  grand  mass  of  mellow 
light,  softly  fading  out  into  the  clear  sky,  and  quite  obscuring 
the  lustre  of  the  Milky  Way  by  its  superior  brightness.  Where 
it  intersects  the  Milky  Way,  I  think  the  two  are,  at  the  brightest, 
about  equal  in  glow,  but  from  thence  to  the  horizon  the  zodiacal 
light  so  increases  in  radiance  as  to  seem  almost  a  prolongation 
of  twilight. 

2.  Atiiiosi^hcric  transparency, — There  is  a  beauty  in  the  sky  at 
Key  West,  which  can  \iaTd\y  ^a\V\^  xm^xeas  even  casual  observers. 
The  stars  shine  o\il  v^\l\i  a.  oYe^T  \M^\iT^  ^\A  IxjXVTi^'sa^  ^i  \^x«siV*.ti^ 
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rhich  almost  exceeds  the  display  on  the  brightest  and  coldest 
ights  of  a  northern  winter.  It  seems  singular  to  find  a  climate 
>  moistened  by  the  Gulf  Stream,  still  glorying  in  the  starriest 
f  nights.  Association  had  made  a  lavish  display  of  the  starry 
osts  seem  the  peculiar  prerogative  of  clear,  cold,  winter  nights, 
nd  yet  here  they  came  forth,  amid  moisture-laden  tropic  airs, 
rith  a  magnificence  and  profusion  I  had  never  seen  excelled.  It 
leeded  no  long  aajuaintauce  with  the  equable  climate,  the  nearly 
invarying  temperature  and  the  steady  trade  winds,  to  see  that 
he  reason  of  this  phenomenon  is  to  be  found  in  the  prevalent 
ranquillity  of  the  atmosphere,  where  it  is  so  little  influenced  by 
ontrasts  of  land  and  sea.  These  small  keys  scarcely  vary  the 
>cean  conditions.  I  have  known  the  thermometer  at  Boston 
)ass  through  a  longer  range  in  one  day,  than  in  the  whole  year 
kt  Key  West.  The  winds  are  mostly  gentle  and  steady  in  direc- 
ion.  There  are  usually  no  conditions  of  great  contrast  and  no 
rregular  admixtures  between  upper  and  lower  strata.  The 
"equisites  for  developing  visible  vapor  are  nirely  prevalent,  and 
'.  have  only  twice  known  positive  fogs  at  Key  West,  llowever 
noist  the  air  may  be,  if  the  atmosphere  lacks  the  conditions  of 
sontrast  and  intermixture  to  make  that  moisture  visible  as  vapor, 
lie  sky  should  seem  habitually  clear.  Such  is  the  obvious  fact 
it  Key  West.  With  a  climate  never,  even  after  the  severest 
lorthers,  below  45°,  rarely  down  to  65°,  and  seldom  rising  to  90** 
n  the  shade,  it  is  not  to  be  expected  that  the  admixture  of  con- 
rasted  currents  should  often  cool  to  the  dew  point  portions  of 
his  moist  warm  air.  The  equability  of  atmospheric  conditions 
8  thus  the  real  reason  of  the  rare  beauty  of  the  sky  and  the 
ich  display  of  starry  splendors,  so  attractive  amid  the  soft  and 
Mdmy  airs  of  this  locality,  which  lacks  but  one  degree  of  being 
ropical.  There  is  much  in  the  quality  of  these  nights  to  suggest 
liat  the  astronomer  would  find  his  paradise  here,  but  the  sum- 
ner  mosquitoes,  rain  and  yellow  fever  are  rebutting  facts.  For 
rinter  ol^rvations,  the  conditions  are  truly  admirable. 

8.  Oulf  Stream  C bud  Bank, — -Among  the  striking  local  phe- 
lomena  of  Key  West,  is  the  formation,  shortly  before  and  aft«r 
lanset,  of  a  grand  bank  of  clouds  above  the  Gulf  Stream,  rising 
lome  200  to  500  feet  in  prevailing  height.  In  running  along 
ihe  Gulf  Stream  or  its  margins,  tliis  bank  is  habitually  seen 
luring  the  sunset  hours,  and  a  profuse  atmospheric  moisture  is 
elt  while  sailing  in  the  evening  over  the  warm-water  belt.  Key 
Tfe&i  being  about  12  miles  north  of  the  regular  Gulf  Stream 
raters,  this  cloud  bank  rises  gradually  along  the  southern  hori- 
»n,  stretching  from  E.  to  W.  in  massive  and  irregular  fleeces, 
lark  below  and  silver  gilt  above,  under  the  rays  of  the  setting 
un.    When  the  prevailing  S.E.  wind  is  brisk,  iVvia  q\o\A  \i^\^ 

▲x.  JovB.  ^l^Skcosd  Series,  Vou  XXXV,  No,  106.— 14jLT^\i^Ra- 
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drifts  northward  and  portions  are  often  brought  into  the  western 
horizon,  where  they  are  tinged  with  a  rich  red  glow.  The  sunset 
scenery  is  in  groat  part  the  result  of  this  movement  of  Gulf 
Stream  clouds,  and  a  certain  mannerism  or  monotony  of  sunset 
effects  follows.  There  is  much  beauty  of  configuration  and 
magnificence  of  coloring  in  these  warm  sunset  clouds,  but  tlie 
lack  of  contrasting  land  masses  detracts  not  a  little  from  their 
variety  and  picturesque  cftects.  Tlic  cloud  battalions  are  habit- 
ually forniea  for  these  evening  dress-parades,  but  during  the 
morning  and  midday  hours  there  is  usually  clear  bright  sunsliine, 
occasionally  mottled  with  a  few  lounging  cloud-waifs  which  seem 
to  drift  idly  and  without  purpose  on  the  sea  breeze.  There  is 
rarely  any  other  marked  coloration  of  clouds  than  red,  orange 
and  yellow,  with  sim])le  white  and  dark,  according  to  the  light 
or  sliadow  of  the  portions  seen.  The  exclusive  exhibit  of  warm 
colors  in  this  tropical  atmosphere  and  the  glowing  impression  of 
perennial  heat  which  the  eye  thus  drinks  in,  naturally  raise 
queries  concerning  the  subtle  aflinity  which  couples  literal 
warmth  with  warmth  of  color.  What  exquisite  thermometry 
resides  in  the  ojuic  nerve,  which  perceptively  tells  us  how  the 
great  source  of  hoat  has  ruled  the  day  and  shall  rule  the  mor- 
row ?  It  must  be  something  more  than  chance  which  associates 
the  heat  rays  of  the  spoctnini  with  those  primitive  colors  which 
the  arti.st  calls  warm.  The  connootion  must  be  causal,  and  mar 
be  due  to  a  j)ositive  perception  of  heat  in  the  optic  nerve  itseli'. 
This  causal  impression  grows  into  one's  faith  as  he  looks  forth, 
evening  after  evening,  on  the  fervent  coloration  of  these  Gulf 
Stream  c!<.)uds,  tropical  alike  in  origin  and  promise. 

The  cause  of  the  eveninix  cloud  bank  along  the  Gulf  Stream 
is  not  hard  to  find.  During  the  day  the  sun  is  constantly  heating 
uj)  the.  air  above  the  water  surlaee,  thus  adding  to  its  capacity 
for  hoMing  moisture  in  invisible  suspension.  With  the  growing 
heat,  tiie  ]>oint  ol'  saturation  rises.  The  warm  Gulf  Stream  water, 
under  tlu»  stea^ly  ra«liations,  vaporizes  rapidly  along  its  surface, 
and  contributes  great  daily  increments  to  the  invisil>le  atmo- 
spheric watrrs.  When  the  meridian  is  past,  and  the  fiillin^  s*.;ii 
acts  with  decreasing  force,  the  atniosi)heric  temperature  declii^e?, 
until,  as  the  sunset  ap])roaches,  the  water  laden  stratum  over  the 
Gulf  Stream  cools  to  the  dew  poiut,  and  the  invisible  vaiK-r  is 
bodii'd  forth  in  cloud  ukus^'cs.  The  superior  temperature  of  the 
Gulf  Stream  water,  by  augmenting  the  daily  evaporation,  brings 
the  air  above  it.  to  the  point  of  saturation,  while  the  surro'inding 
cooler  wat«M\s  fail  so  to  change  the  adjacent  air  as  to  reach  this 
point  when  the  sun  declines.  Along  the  whole  course  of  the 
Gulf  Stream,  the  i>rinciple  of  this  daily  scene-shifting  applies. 

The  famous  foc^s  of  ^evjifsoTt  o^re  obvious  consequences  of  tie 
transfer,  by  a  wind  "bVo^ixi^  vcv  ^\ot<i^  qI  ^^-^x.  \3MNsa5a  of  air, 
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icavily  charged  with  invisible  vapor  from  the  Gulf  Stream  sur- 
*ace.  As  these  air  masses  arrive  over  the  littoral  and  Narragan- 
lett  waters,  still  cold  with  the  accumulated  cooling  of  the  winter, 
their  temperature  rapidly  sinks  until  the  dew  point  is  reached, 
find  a  fog  results.  It  is  in  spring  and  early  summer  that 
this  fog  mechanism  is  perfect ;  out  as  the  Bay,  shore  and  shore 
waters  get  heated  up  in  the  advancing  season,  the  change  of 
temperature  by  shoreward  transfer  grows  less,  until  in  the  late 
summer  and  fall,  when  fogs  are  rare. 

4.  Hay-bands, — The  appearance  familiarly  known  as  "  the  sun 
drawing  water"  is  very  frequent  at  Key  West.  It  is  not  un- 
common to  see  the  rays  in  the  east,  converging  to  the  point  oppo- 
site the  sun,  and  as  much  below  the  horizon  as  the  sun  is  above, 
which  I  will  call  the  anti-sun.  Sometimes  the  converging  ray- 
bands  in  the  east  are  nearly  or  quite  as  distinct  as  those  in  the 
west  The  unusual  frequency  of  these  exhibitions  is  a  result  of 
the  inshore  drift  of  the  Gulf  Stream  Cloud  Bank.  The  ray- 
beams,  through  the  breaks  in  the  cloud  masses,  are  made  visible 
by  the  diffused  and  tenuous  vapor  incident  to  the  evening 
cooling. 

The  remarkable  observation  on  ray-bands  which  I  wish  to 
note,  I  have  had  occasion  to  make  several  timcA.  when  a  faint 
haze  has  rendered  them  distinct  throughout  their  whole  course 
from  west  to  east.  The  result  is  that  the  W.  and  E.  systems 
of  convergent  rays  visibly  run  into  each  other,  producing  con- 
tinuous arches  of  light  across  the  entire  sky.  The  portion  of 
each  band  near  the  perpendicular  to  its  length  was  seemingly 
much  the  broadest,  and  tne  band  thence  tapered  towards  the  sun 
and  anti-sun,  according  to  the  customary  perspective.  Here  is  a 
notable  point  of  singuTaritv.  So  long  as  the  AY.  and  E.  systems 
of  ray  bands  are  seemingly  distinct,  they  appear  to  the  eye  as 
truly  rectilinear  and  convergent.  When  a  ray  band  is  distin- 
guished entirely  across  from  W.  to  E.,  it  has  the  appearance  of  a 
grand  arch,  curved  in  its  entire  extent.  This  is  an  optical  delu- 
sion, caused  by  the  mental  identification  of  the  band  with  the 
sky-dome.  The  observer  is  really  placed  amid  a  system  of 
stncUy  parallel  solar  beams  of  constant  cross  section.  The  por- 
tions nearest  the  eye  seem  broadest,  by  reason  of  the  greater 
visual  angle  subtended  at  and  near  the  perpendicular.  So  long 
as  we  see  only  the  disjoined  W.  and  E.  systems  of  convergent 
bands,  we  see  them  correctly  in  space  according  to  simple  per- 
spective laws,  just  as  when  we  look  at  the  rails  in  a  long,  straight 
reach  of  railway.  When  however  we  look  on  a  continuous 
luminous  band  across  the  sky,  no  distinctness  of  mental  or  logi- 
cal conviction  can  make  that  straight  baud  or  beam  in  atmo- 
spheric space  seem  anything  but  a  grand  aich,  ^'\d^\»  tv^^t  ^^ 
crowiv  And  resting  on  the  sun  and  anti-sun  aa  p\^T^.    \  \)ci\\^  Sx» 
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safe  to  say  that  no  clearness  of  geometric  conception  CAn  make 
the  eye  tell  a  dilfercnt  story. 

Undoubtedly  we  entertain  tlie  habitual,  perspective  fallacy  of 
a  sky-de)me,  truly  spheroidal,  with  the  minor  axis  vertical.  Xo 
force  of  conviction  prevents  our  seeing  this  dome,  clay  by  day, 
and  thus  «rivinuc  it  a  vital  realitv,  utlerlv  contrarv  to  reason. 
From  childhood,  this  beautiful,  phantasmal  5*ky  seems  ever 
bending  over  us,  and  with  just  as  mueh  reality  as  the  houses  and 
forests.  When  we  say  that  this  sky  is  blue,  we  really  mean  that 
somewhere,  not  many  miles  away,  there  is  a  blue  crystalline 
sphere,  under  which  we  dwell,  and  in  which  the  stars  are  set 
Ilowcver  perfect  may  be  our  logical  conviction  that  atmospheric 
air  is  a  blue,  transparent  medium,  which  gives  ns  the  impression 
of  a  distant  blue  skv-dome,  we  always  see  that  dome  as  a  reality. 
When  therefore  we  see  a  rav  band  siretehiuL'  Irom  sun  to  anti- 
sun,  across  the  face  of  this  a]>parent  sky-dome,  we  see  a  curva- 
ture, under  the  tk-spotism  of  a  Vicautiful  and  perennial  phantasm, 
which  has  grown  with  j)ur  growth,  until  it  has  for  us  as  Liach 
pi*rspectivr  reality  as  the  solid  grourd  itself.  Were  we  to  see  a 
straight  win*  or  timber,  supported  above  us  from  the  earth,  and 
running  out  ut  si^lil  in  each  direction,  we  should  never  confuse 
it  with  any  sky  j)liantasms;  uur  do  we  in   the  simple  case  of 

seemiii'jlv   diverLrent   rav-bands.    altlmuirh   we   tind   it   hard  to 

.'■■'*■  -  - 

recognize  true  paralli'lisui  in  this  apparent  ease  i»f  radiation  from 
a  Ci'utn?  which  we  fancv  to  be  not  very  reunite.  I  tliii^k  the 
ray-band  areli  is  an  a]']>farance  admirably  litlfd  to  teaeli  us  h"^r 
<xreat  inav  be  the  delusive  |M)\ver  i^f  ideas  which  wo  loi-'ioailv 
repudiate  but  |)erceptively  reiain. 

o.  \'irf/i' rs.  —'Vlw  relaxation  and  enervation  due  to  the  warm 
and  nmist  eliniate,  wliieli  tin-  (.Julf  Stream  carries  with  it,  is  in 
the  winter  oeeasionally  reliev(^l  hv  tin*  dry,  C'M)],  exotic  air  of 
tlic  'Miorthrr.''     4'ii''  wind  before  a  norther  nearlv  alwavs  izot'5 

«  ■ 

ai'ound  by  the  south  and  west.  Tin'  <o\\[\\  wiml  is  apt  t"  blow 
one  or  tw(^  dnys  with  some  steadiness,  and  1  know  no  more  ue- 
bilitatiuLT  and  nnnervinL:-  inllnenee  tlian  the  stniili  wind  at  Xl-v 
West.  'J'lie  iravei'se  of  tlu-  wind  tlirongh  the  western  ipui.lr.int 
is  usually  t[uiie  rapid.  When  it  jvaelies  the  W.  or  W.X.A\'. 
])oint.,  a  lull  sets  in,  and  tli'^  praelieed  eye  looks  in  th'^  N.X.W. 
for  the  risiiiLf  of  tin*  *'  N<>r( in.-r  l)ank."  A  lon-j",  low.  dark  line 
shows  itself  above  tln'  iioii/.on  and  rises  witii  increasii-g  rapidity, 
the  tlark  mass  ]»reserving  its  upper  margin  shariViy  delined  anJ 
horizontal.  TiU'  front  moves  down  mairnitlcently  upon  us,  aud 
lor  a  icw  moments,  amid  i>n. found  eahn.  we  see  its  wild  ri-li 
and  hear  its  dull  murmnr.  Si;ddeidy  it  strikes  us,  and  instaiitiy 
all  is  u|.)roar,  nnjse.  onfusion,  dust  and  darkness.  Leaves  ;i:i'i 
otlicv  light  ariiele.s  ctvvoeY  \\Yv\\\\\ ,  \>\u\ds  vvre  vic^lcntly  siainniO-i. 
iind  it  is  nil  one  can  Ao  vo  v\\\\^  v\oo\^  \.w\vi\\\\\v\o»>^'^  V:s  ^n^.-^Wi-i 
the  wil.l  puiVs  of  vlvisl  uuv\  \cvi\ei».   ^.ow\^\:va\v:^^1v>\  •o.1vi.\N  ^\vi'^is>:::^ 
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there  will  be  a  dash  of  rain,  which  however  speedily  gives  way 
to  clear,  dry,  cool  air.  Amid  all  the  wild  inaugural  ceremonies 
of  the  norther,  the  cool,  brisk  air  sweeps  away  languor  and  ex- 
haustion, and  raises  an  effervescence  of  spirits  which  is  quite 
equal  to  enjoying  the  mad  dance,  with  all  its  dust  and  darkness. 
In  a  few  minutes  the  wild  humor  passes,  and  the  norther  settles 
itself  to  work.  Steadily  it  blows  on  from  the  N.N.W.  or  N.  for 
a  day  or  two,  working  around  very  slowly  to  the  eastward. 
About  the  third  day,  its  force  is  mainly  spent  and  it  shades  out 
into  a  mild  and  delicious  N.E.  breeze.  Still  working  slowly 
eastward,  it  settles  at  E.S.E.  when  the  regular  trades  prevail  for 
a  season,  until  another  excursion  by  the  south  preludes  another 
circuit  of  the  compass. 

The  norther  of  Key  West  is  unmistakably  a  stratum  of  cold 
air,  moving  along  the  earth's  surface  from  N.  to  S.  with  a  flow 
as  of  a  great  air  river.  During  the  moments  of  admixture  be- 
tween the  head  of  this  current  and  the  previous,  warm,  moist  air, 
there  is  such  a  sudden  cooling  of  portions  of  the  latter,  that  it 
sends  down  sometimes  a  few  dashes  of  rain  drops,  and  forms 
the  dark  vaporous  mass  which  shows  in  the  distance  as  the 
"Norther  Bank."  When  the  current  is  fully  established,  there 
is  no  more  admixture  and  hence  no  more  rain,  but  instead  a 
bright,  clear  sky  and  a  flow  of  dry  cool  air,  which  braces  the 
lungs,  and  brings  out  a  crop  of  efflorescent  crystals  on  the  sur- 
faces of  the  brick  walls  of  Fort  Taylor,  making  it  seem  suddenly 
gray  with  age.  There  are  usually  from  five  to  ten  regular 
northers  during  the  winter  half-year,  the  first  coming  in  No- 
vember and  the  last  in  March,  though  feeble  imitations  occur 
late  and  also  during  the  winter.  Last  winter  there  was  no 
thorough  norther  until  March,  and  there  is  considerable  irregu- 
larity about  their  numbers  and  occurrence,  but,  in  all,  the  type 
is  as  above  defined. 

6.  Hurricanes, — As  the  Key  West  winter  has  its  northers,  so 
the  summer  has  its  hurricane  or  hurricanes.  I  have  witnessed 
but  two ;  one  quite  severe  and  the  other  moderate.  Mr.  Eedfield 
has  so  fully  worked  this  ground,  that  it  need  only  be  remarked 
by  me,  that  these  two  gales  conformed  to  his  theory  of  revolving 
storms.  I  here  introduce  two  sets  of  barometer  observations, 
taken  at  Key  West  during  the  August  gale  of  1861.  The  first 
was  made  by  Mr.  Charles  Howe,  the  Collector,  at  the  Custom 
House,  as  follows : 


Uate. 


18A1. 

Aug.  14, 

15, 

16, 

11. 


Barometer. 

Wind. 

6  A.1C. 

2  P.M. 

80-60 

3046 

North. 

30*30 

80-28 

KE. 

3006 

30-24 

South. 

80-40 

80-60 

Character  or  the  Weather. 


Fresh. 
Very  fre«h 


at  U^o*c.  P.M.  Barometer 
29  94  :  at  1  o'c.  a.  m.  wind  shifted  from 
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**  J^o/e.—Tbe  ibermometer  during  the  past  3  days  has  mnged  itom  ^^^  \a  ^*^ 


o« 


Aug.  ICtli. 

2  P.M. 

29796 

»i 

9     " 

29-900 

17th. 

7  A.M. 

29*990 

(( 

2  P.M. 

30'058 

u 

9     " 
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The  second  series  was  made  at  the  Coast  Survey  and  Smith- 
sonian Magnetic  Observatory  on  the  Fort  Taylor  grounds. 

Aug.  14th.  9  p.m.  29-930 

15th.  7  A.M.  29-788 

"  2  p.  M.  29-700 

"  9     "  29-500 

16th.  7  A.M.  29-504 

A  comparison  of  these  records  shows  that  one  of  these  barom- 
eters has  a  large  constant  error,  but  the  fluctuation  is  alike 
marked  in  both.  Tlie  sudden  shift  from  N.  to  S.  was  followed 
by  a  rapid  rising  of  the  waters  in  Key  West  Harbor,  and  in  the 
gale  of  1846  this  heaping  up  on  the  south  side  of  the  Key 
amounted  to  about  7  feet. 

7.  Ventilation. — The  close  neighlx)rliood  of  the  Gulf  Stream 
renders  the  air  of  Key  West  j>eculiarly  warm  and  moist.  This 
makes  free  ventilatiim  and  shaile  the  chief  essentials  for  all 
personal  comfort.  A  peculiar  difficulty  exists  in  the  preserva- 
tion of  all  kinds  of  perishable  articles  of  food,  the  combination 
of  warmth  and  moisture  being  the  very  condition  for  rapid  de- 
cay. I  think  there  can  be  but  little  doubt  that,  for  many  articles; 
the  correct  plan  for  preservation  is,  to  seal  them  up  in  cloae^ 
shaded  chambors,  in  which  the  air  is  kept  as  dry  as  possible. 
An  experiment  which  I  made  on  the  preservation  of  Hour,  in  a 
room  opening  at  toj)  into  the  Fort  Taylor  bakery,  and  the  air  of 
which  was  thus  kept  artiHcially  dry,  indicated  that  flour  could 
there  be  kept  sweet  at  least  twice  as  long  as  when  stored  in  a 
very  dry,  wooden  storehouse,  which  would  usually  be  chosen  as 
the  very  best  storage.  I  have  no  doubt  that  the  legitimate 
method  of  keej)ing  powder  magazines  dry  there,  is  by  totally 
excluding  all  ventilation.  A  magazine  free  from  leakage,  once 
filled  with  dry  powder,  with  th(?  air  once  dry  and  then  sealed 
hermetically,  would  remain  utterly  unchangeil  and  the  powder 
could  not  get  any  moisture  to  absorb,  hence  it  must  perforce 
keep  dry.  By  the  use  of  chlorid  of  calcium  or  other  moisture 
absorbents,  or  by  the  induction  of  occasional  changes  of  heated 
air,  all  moisture  could  be  kept  from  approach  to  the  powder.  If 
we  admit  free  ventilation,  we  furnish  a  constant  supply  of  moist- 
ure for  absorption.  The  elfect  of  opening  ventilators  in  the 
Fort  Taylor  magazines  is  sometimes  actually  to  wet  the  floor  and 
other  surfaces  on  which  the  moist  air  blast  is  thrown.  Tlie 
interior  of  the  magazine  is  enough  cooler  than  the  outer  midday 
air  to  cause  an  active  dei)osition  of  moisture ;  so  that  the  ncarlj 
saturated  noon  and  afternoon  air  is  the  worst  of  all  in  its  eiicy:*^ 
There  seems  to  mo  but  little  doubt,  that  a  careful  study  of  php- 
icaJ  principles,  in  ihcii  app\YC^tio\i  to  the  ^^reservation  of  supplies, 
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in  store  at  Key  West  and  other  like  positions,  would  reverse 
much  of  the  existing  practice,  and  would  enable  us  to  preserve 
for  a  long  time  the  stores  which  are  now  so  speedily  ruined  by 
moisture.  The  adoption  of  closed  inner  chambers,  artificially 
dried,  with  an  exterior  ventilation,  under  the  roof  and  within 
the  outer  walls,  to  keep  down  the  temperature,  would  add  enor- 
mously to  the  durability  of  perishable  supplies,  and  to  the  dry 
storage  of  gunpowder  or  other  moisture-absorbing  stores.  These 
views  have  unfortunately  had  but  little  chance  of  practical  test, 
except  in  the  instance  of  flour  storage  already  cited.  Their 
OTeat  importance  in  their  application  to  such  public  stations  as 
Key  West,  the  salvation  oi  which  may  turn  on  the  preservation 
of  flour  and  other  perishable  stores,  would  certainly  justify  a 
most  careful  experimental  research  under  the  strict  guidance  of 
scientific  indications. 

8.  Yellow  Fever, — I  will  venture  here  to  introduce  a  singular 
and  significant  observation,  concerning  the  characteristic  disease 
of  tropical  shores.  On  two  separate  occasions,  when  there  were 
cases  of  yellow  fever  in  the  TJ.  S.  Marine  Hospital,  which  build- 
ing I  passed  daily  and  saw  almost  habitually,  1  have  seen  a  flock 
of  buzzards,  circling  over  and  near  the  roof  of  the  hospital  by 
the  hour  together,  and  continuing  this  day  after  day.  I  have 
never  seen  them  do  this  except  when  there  were  yellow  fever 
cases  in  progress  under  the  roof.  So  marked  is  this  fact,  as  to 
have  produced  a  common  belief  in  town,  that  they  only  hover 
over  the  hospital  when  there  is  yellow  fever  there.  I  am  quite 
persuaded  that  such  is  the  fact,  and  can  only  interpret  what  I 
nave  myself  seen  as  indicating  that  an  odor  is  then  thrown  out 
on  the  air  which  the  keen  scent  of  the  scavenger  bird  detects 
£rom  afar.  The  material  particles,  whose  diffusion  is  thus  testified 
to,  seem  likely  to  afford!^  the  means  of  transporting  the  disease 
on  the  air,  in  a  manner  quite  agreeing  with  tne  facts  of  its  prop- 
agation. The  hint,  thus  afforded  by  the  keen-scented  buzzards, 
may  have  value  in  assisting  to  comprehend  the  mode  of  convey- 
ing and  diffusing  this  fatal  malady,  and  the  particles  scented 
may  indeed  be  the  actual ybm%Ye5  so  much  talked  of  and  so  little 
tmderstood,  in  discussing  the  controverted  questions  of  contagion 
and  communication. 

9.  A  Water  Moonrise. — When  becalmed  in  a  beautifiil  evening 
between  the  Beef  and  the  Key,  the  water  being  very  tranquil,  1 
saw  the  moon  rise  over  the  sea  with  some  interesting  appear- 
ances. The  long  reflection  of  the  emergent  disc  on  the  water 
was  well  defined,  and  seemed  to  be  a  part  of  the  moon  itself. 
As  the  under  semicircle  of  the  disc  began  to  rise  above  the  water, 
there  was  an  appearance  of  drawing  in  at  the  sides  of  the  com- 
bined luminous  figure.  As  this  seeming  contraction  progressed, 
the  outline  showed  a  curved  figure,  like  that  xokdi^  ^^  ^^^axSs^ 
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raising  a  cohering  disc  from  its  surface.  There  was  no  cusp 
point  between  the  disc  and  the  disc-reflection,  but  a  seemingly 
distinct  curve,  concave  outwards.  As  the  disc  rose  above  the 
water,  this  curve  opened,  and  a  broad  connecting  column  seemed 
to  bind  the  disc  and  its  reflection,  just  like  a  coherent  water 
column  between  the  lifted  disc  and  the  level  water  surface.  In- 
stantly this  seeming  column  parted  as  if  broken,  when  the  moon 
was  seen  to  be  distinctly  above  the  water  by  about  a  fourth  of 
its  diameter,  as  nearly  as  I  could  estimate.  The  sudden  shock 
of  rupture  appeared  perfectly  distinct,  and  the  semblance  of* 
material  connection  between  the  disc  and  reflection  was  perfect, 
both  before  and  at  the  instant  of  visible  separation.  This  ob- 
servation has  interest  in  its  relation  to  the  contact  phenomena  of 
eclipses. 
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crence  to  the  genera  Cryptonella,  Cenironella,  Meristella^  and  aUitd 

forms ;  bv  J  AMKS  Hall.     Abstract  of  a  paper  read  before  the 

Albany  Institute,  February  3d,  1863.'     (Communicated  by 

the  author.) 

Ix  tlie  study  of  the  Palteozoic  BrachiojToda,  we  are  often 
forced  to  rely  upon  the  general  external  form,  and  texture  of 
the  shell,  for  determination  of  the  generic  relations,  until  more 
extensive  collections  may  furnish  us  with  weathered  specimens, 
or  with  crystalline  or  silicified  ones,  which,  admitting  of  being 
cut,  and  macerated  in  acid,  will  enable  us  to  ascertain  the  true 
interior  characters. 

In  many  instances,  so  nearly  do  very  distinct  genera  approach 
each  other  in  their  external  form,  that  reliance  on  this  alone  is 
very  uncertain,  and  will  surely  lead  to  much  confusion,  if  insisted 
upon  as  the  means  of  generic  determination. 

For  a  long  time,  and  until  we  began  to  learn  something  of 
interior  structure,  a  large  number  of  species,  now  known  to 
belong  to  distinct  genera,  were  embraced  in  the  designations 
TerehraUda  and  xitrypa.  At  a  later  jieriod,  when  the  genns 
JViynchonella  had  been  established  in  its  application  to  many 
Pakeozoic  species,  we  find  numerous  species,  which  from  ex- 
ternal form  ha<l  Ijcen  referred  to  that  genus,  possessing  characters 
incompatible  with  it. 

One  of  the  most  common  of  those  is   Terebratula  cuneata^ 
Kfiynchonella  cuncata  =  lietzla  cuiuata,  and  which  will  probably 

'  From  the  Transactions  of  the  Albany  Institute,  with  some  verbal  coircctiooi 
and  the  iutruductiou  oi  fiubaec^uetil  o\>^vii^atloua  by  the  author. 
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be  found  to  differ  fix>m  true  Betziaj  taking  its  place  near  Bhyn- 
chospira. 

So  long  as  we  remain  unacquainted  with  the  interior  of  the 
shell,  we  are  compelled  to  refer  the  species  to  some  genus  having 
similar  external  forms,  though  the  fibrous  or  punctate  texture 
may  in  many  instances  prove  a  valuable  aid  in  these  references. 

Among  the  forms  most  difficult  to  determine,  are  the  numer- 
ous smooth  or  finely  striated  terebratuloid  shells,  having  either 
ovoid,  elongate,  sub-circular  or  transverse  forms.  Amon^  the 
genera  of  one  family  which  in  recent  times  have  been  established 
and  proposed  to  receive  these,  are  Aihyris  (  =  Spirigera)^  Mertsta 
l=Ctamarium)j  Meristella  d^nd  Charionella;  while  the  subdivis* 
ions  of  the  terebratuloid  forms  in  another  direction  have  given 
Tirebratula  proper,  Terebratulina^  Waldheimiaj  Ttrebratella^  Cen^ 
tranelUij  Cfn/ptofiella,  Bensselceria^  etc. 

The  first  four  are  of  the  athyroid  type,  and  have  internal 
spires,  as  in  Spirifor.  The  shell  in  all  these  is  fibrous^  and  we  have 
merefore  in  the  external  shell  the  means  of  separation  from  those  of 
the  other  type. 

In  all  the  latter  group  we  find  modifications  of  the  internal  ao* 
pondage,  called  in  Tereoratula  the  loop ;  but  in  none  of  them  do 
spires  exist  Moreover,  in  all  these  the  external  shell  is  punctate  ; 
and  we  do  not  yet  know  a  punctate  shell,  of  the  external  char- 
acter here  indicated,  which  contains  internal  spires.' 

The  external  characters,  therefore,  of  the  terebratuloid  forms 
may  be  made  useful  in  indicating  the  family  relations  of  the 
species,  and  may  prevent  us  from  referring  to  the  family  of 
Spirifmdae  those  which  belong  to  the  family  of  Terebratulida*, 

In  the  ThirteenUi  Report  on  Vie  State  Cabinet^  published  in 
1860,  I  proposed  the  name  of  Meristella  for  certain  forms  which 
I  regarded  as  separable  from  Athyris  and  Merista;  and  for  the 
semi-plicated  forms  otherwise  of  similar  character,  I  suggested 
the  name  Leiorhynchus,  At  the  same  time  I  described  un- 
der Terebratula  the  following  species:  T.  Linckkeni,  T,  rectirostra^ 
T.  Lens  and  T.  planirostra  ;  under  each  one,  distinctly  stating  the 
shell  structure  to  be  punctate,  which  character  at  that  time 
afforded  me  the  principal  means  of  distinguishing  these  from 
athyroid  species  of  similar  form,  as  Meristtlla  Haskinsi^  M.  Barrisi 
ana  M.  Doris,  which,  with  Atrypa  scitula  {^th  Dist,  Report)  =i/e- 
ristella  scitula,  have  at  a  later  peroid  been  placed  by  Mr.  Billings 
among  the  typical  forms  of  his  Genus  Charionella, 

Having  ascertained  some  farther  characters  of  these  punctate 
Terabratuloid  shells,  I  proposed  in  the  Fourteenth  Import  on 

*  The  plicated  fonns  of  Retgia  and  Rhynehoapira  are  of  course  not  included  in 
the  designation  above  made.  The  Nucleonpira  also  approacli  the  terebratuloid 
lonns,  bat  these  shells  have  an  area  on  the  ventral  valve  and  a  different  hiogt 
structure. 

Ax.  JouB.  Soj.'SEcojm  Suns,  Vol.  XXXV,  ^o.  1Q&.— IAat^  \^^«&« 
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the  State  Cabinet*  page  102,  the  name  Cryptonella^  giving  as 
one  of  the  charactera  "  shell  structure  finely  punctate."  I  re- 
marked in  a  concluding  paragraph : 

"The  species  of  this  genus  are  more  elongate  than  1/emtoand 
Meristella,  and  those  now  known  are  less  distinctly  marked  by 
mesial  fold  and  sinus;  while  the  beak  is  more  attenuate,  often  a 
little  flattened,  and  rarely  so  closely  incurved  as  in  the  geoera 
cited.  The  punctate  structure  of  the  shell  is  a  distinguishing 
feature." 

In  the  Fifteenth  Report  on  the  State  Cabinet^  I  gave  (at  pag6 
161  [183],  pi.  8)  some  illustrations  of  the  muscular  imprints, 
dental  lamella?,  etc.,  with  figures  of  a  single  additional  species 
from  the  Lower  Helderberg  group.* 

'  Made  to  the  Legislature  April  lOtb,  1861,  and  published  in  July,  1861. 

*  In  the  Canadian  Natural iH  and  Geologixt  for  October,  1862,  we  find  the  fi>l* 
lowing  exposition  of  the  relations  of  the  genus  Crypionella : 

**  The  genua  Crimtonella,  illustrated  on  pL  8,  p!  1 38,  is  precisely  identical  with 
Chariofulla^  described  bj  mo  in  the  Canadian  Journal  of  March,  1861,  p.  148,  and 
illustrated  in  the  May  number,  pp.  273,  274.  It  includes  the  species  described  br 
Prof.  Hall  in  the  Thirteenth  Report  under  the  names  of  Meristdla  Hatkinti,  Jr. 
Bmrin,  if.  Dorit,  Terebratula  Lincklifni,  T.  rtctiroHra,  T,  Ltns  and  T.  planotfria, 
[T.  planirostra].  Besides  these,  the  AtrifjM  ncitula  of  the  New  York  Reports,  C 
Circt,  and  apparently  a  number  of  European  species  belong  to  it.  Cryptvnella  wu 
first  published  in  July  or  August,  1861,  three  or  four  months  after  the  learned  iu- 
thor  became  acquainted  with  its  characters  throuerh  the  study  of  my  papers." 

The  foUowintr  is  the  description  of  the  genus  Charionella^  copied*  from  the  CSem> 
dian  Journal  (March,  1861),  No.  xxxii,  p.  148  : 

Genus  Chauionella.  "  Since  the  foregoing  articU*  on  Devonian  fossils  was  vrit* 
ten,  I  have  ascertained  the  generic  characters  of  the  so-called  A  try  pa  or  AthfriM 
Mcitula.  It  has  internal  spires  with  their  apices  directed  outwards,  as  in  Atkjiri* 
and  Spirigera,  but  the  dorsal  hinge-plate  has  its  anterior  margin  and  a  large  portion 
along  the  middle  anchylosed  to  the  bottom  of  the  valve.  In  another  congeoeric 
species,  the  middle  portion  of  the  same  plate  is  obsolete,  there  remaining  onlv  two 
small,  thin,  nearly  vertical  septa  (socket  plates),  one  on  each  side  of  the  cavitvof 
the  umlx).  The  perforation  in  the  beak  of  the  ventral  valve  is  bounded  oo'the 
lower  side  by  a  dfeltidium  of  either  one  or  two  ])ieces,  or  by  a  portion  of  the  sbelL 
The  mesial  septum  in  the  dorsal  valve  is  citiier  rudimentary  or  entirelv  absent 

"  Tlie  several  species  of  this  group,  at  present  known  to  me,  resemble  Atkyrit, 
but  arc  not  ao  convex,  and  are  besides  more  elongate  ovate,  or  approaching  to  Tert- 
bratida  in  general  form.  I  shall  give  further  details  and  some  figures  in  the  nexK 
number  of  the  Journal. 

'*  The  genus  is  only  proposed  as  a  sub-genus,  to  be  retained  in  case  Afkyrit  k 
divided.'' 

In  the  Canadian  Journal,  No.  xxxiii,  p.  273,  we  have  '^Charionella  Ciree,  n.  sp." 
(referring  to  the  illustrations).  "  The  first  figure  exhibits  a  specimen  with  the  dor- 
sal valve  partly  removed,  showing  the  infernal  npirei.  The  other  two  figures  are  i 
tide  and  ventral  view  of  another  specimen." 

"  Dy  treating  partially  silicified  specimens  of  this  genus  with  acids,  I  have  Mtctr- 
tained  that  the  structure  of  the  hinge  plate  ditfers  fnun  that  of  Spirigera  in  bein^ 
either  obsolete  along  the  middle  or  anchylosud  to  the  bottom  of  the  valve.  In 
Athyrit  {=zMer\ntella  Hall)  there  is  a  well  devi'lopcd  hinge  plate,  supp<jrted  be- 
neath by  a  strong  mesial  septum,  which  extends  sometimes  nearly  to  the  front  of 
tlie  valve.  In  Charionella  there  is  either  no  mesial  septum,  or  one  that  i<  raertrly 
rudimentary.  In  one  specimen  there  is  a  remarkable  partition,  which  run*  ob- 
liquely from  near  the  l>eak  to  the  margin  near  the  front.  It  completelv  dividea  tbe 
internal  cavity  into  two  purl^.    IlYiJv^  \  V>&Y\^n«  \a  Va  vi<^t  a  mesial  se'ptum,  bot  ~ 


'( 
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In  September,  1862,  Prof.  A.  Winchell,  in  his  '*  Descriptiona 
of  fossils  from  the  Marshall  and  Huron  Groups^  cf  Michigan  ^^^  pub- 
lished a  description  of  Centronella  Julia,  in  which  he  describes  the 
loop,  which  is  proved  not  to  be  in  accordance  with  that  of  den- 
tronella  as  described  and  illustrated  in  the  Canadian  Naturalist 
and  Geologist,  vol.  iv,  April,  1859. 

Through  the  kindness  of  Prof  Winchell,  I  have  been  put  in 
possession  of  some  specimens  of  this  species,  with  parts  of  others 
illustrating  the  internal  structure,  together  with  drawings  repre- 
senting the  loop. 

An  examination  of  the  external  characters  shows  that  the  shell 
hns  the  form  and  texture  of  Cryptonella,  "Both  valves  with  reg- 
ular lens-like  convexity,  shell  obsoletely  striate  concentrically, 
and  having  a  minutely  punctate  structure."  The  form  and  other 
characters  of  the  cast  are  like  those  of  species  referred  by  me  to 
CryptoneUa.  In  the  ventral  valve  are  two  delicate,  slightly  cur- 
ving dental  lamellae,  which  are  shown  in  casts  by  a  narrow  slit 
on  each  side  of  the  beak.  "  The  casts  exhibit  on  the  ventral 
side  a  delicate  impressed  line  extending  from  the  beak  to  the 
middle,  and  on  the  right  and  Icfl  of  this  a  fainter  one ;  on  the 
dorsal  side,  a  median  impression,  with  two  fainter  ones  on  the 
right  and  two  on  the  left."  These  characters  appertain  to  the 
casts  of  Cryptonella  (sec  fig.  9),  as  shown  in  the  ventral  side  of 
large  individuals;  having  three  defined,  slightly  impressed  spa- 
ces, limited  by  narrow  lines  w^hich  extend  to  the  middle  of  the 
shell,  below  which  there  are  sometimes  vascular  impressions 
visible. 

On  the  dorsal  side,  we  have  the  median  impressed  line  with 
two  fainter  ones  on  each  side,  which,  in  some  conditions  of  pres- 
ervation, are  obscured  by  the  muscular  impression ;  and  below 
these  are  frequently  seen  diverging  vascular  impressions. 

The  internal  loop  of  Cryptonella  Julia,  illustrated  from  draw- 
ings of  Prof.  Winchell,  is  shown  in  figures  1  and  2,  which  are 
four  times  enlarged,  and  are  thus  described :  "A  delicate  ribbon- 
like loop  originates  from  the  stout  blunt  crura  on  each  side  of 
the  socket-valve,  having  its  flat  sides  at  first  vertical ;  the  two 
branches  of  the  loop  proceed  at  first  in  lines  parallel  or  a  little 
convergent,  and  then  gradually  diverge,  widening  as  they  pro- 
ceed, and  assuming  an  inclined  position,  until,  approaching  the 
front  of  the  valve  by  a  regular  curvature,  the  lower  edge  has 
become  anterior,  giving  the  band  an  angle  of  30°  with  the  plane 

tcmpomry  wnU  formed  by  disease  of  the  animal,  hfcaune  both  $piret  are  crowded 
into  tfie  smaller  of  the  two  caintien,  the  larger  being  empty P 

Tlie  genus  Charionefla,  therefore,  cleiirly  bclongA  to  tiie  Spiriferida^  and  the 
typical  species  cited  are,  in  part  those  originally  placed  by  me  under  the  genus  Aff- 
rvtteila^  in  1860  {Thirteenth  Report  on  the  State  Cabinet^  p.  84),  and  in  part  under 
TtrebraiutOf  from  the  characters  of  which  I  proposed  the  genus  Cryptonefia  in  1861. 
The  fonner  belong  to  the  Bpiri/mdee,  and  the  Utter  to  the  TerebrotvLxdA. 
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oi  the  shell :  approaching  the  median  line,  the  band  njndlj 
widena,  and  the  front  margia  is  drawn  forward  in  a  long  aci^ 
mination,  while  the  inner  mni^n  is  regularly  concave,  except 
that  near  the  median  line  it  turns  abrupti  v  Ibrward  eo  as  to  meet 
that  line  at  an  acute  angle.  The  loop  thus  forma  an  urceoklB 
figure  on  its  inner  mai^n,  and  on  the  outer  a  somewhat  ovaloiUi 
trancated  behind  and  attenuately  acaminate  before.  In  the  at- 
dian  line  where  the  two  branches  meet,  both  are  suddenly  At- 
fleeted  downwards,  forming  a  double  vertical  plate,  not  quite 
reaching  the  ventral  valve;  the  upper  edge  of  which,  when 
viewed  from  the  ride,  ii 
flatly  roof-shaped,  while 
/ 1  \  *^®  lower  edge  describes 
/     I  I  \  /  a/\     two      convexities,     the 

y  \  \  i'^*\  /  rW\  S'"^^'"  anterior,  leaving 
K_  Jk  \  ^t^  I  r "PI  1  *  notch  between  them. 
«ry       ]  I  tf  ,i       The  surfnces  of  the  loop 

^/         I  I    ^ '7  j   and    median    plate    an 

\  I  \     yf  j    covered  with  minnte  ob- 

I        /  \     '/     liquely  conical   pnstnlo^ 

in  some  places  seem' 
to  become  spinulous." 


Fig.  1.  Doraal  tIbw  of  Cryptontlla  Julia,  ihowing  th»  loop  wad  torizonta]  pUU 
— FlR.  S.  Proflle  view  .howiiig  onn  baod  of  the  loop  vith  the  Tertloil  pUti,  From 
dr«wing»,  fiiur  timet  enlarged,  bj  Prof.  Winchell.— Fig.  t.  Front  »iew  of  the  loop. 
— Fig».  4  and  6.  Veiitnil  und  dorsal  views  of  lUe  cut  of  B  more  oblate  fonn  of  U 
Julia  eiiUrged  to  con-enpoiid  with  fig,.  1  nnd  S.— Fip,  e  and  1.  Ventral  aad  tlwMl 
*i«v>  of  Crifpionella  Mtta.  from  the  Schoharie  grit. 

Fig.  4  is  given  simply  to  show  the  dental  lamellie  of  the  ven- 
tral valve ;  the  delicate  impressed  line  in  the  centre  and  a  fainter 
one  on  each  side,  deRcribed  by  Pro£  Winchell,  are  not  shown  in 
the  fif^ure.  These  marks,  however,  are  shown  in  figs.  6  and  9, 
and  characterize  the  ventral  valves  or  casts  of  this  valve  in  all 
the  known  apeciea  of  the  genua. 

In  the  Fijlcentk  Brport  on  the  State  Cahintt,  I  gave  the  «0- 
companymg  fig.  8  of  the  dorsal  valve,  and  fig.  9  of  the  interior 
of  a  ventral  valve.    ¥\gMTe&\0  aadU  aw  dorsal  and  profile 
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views  of  Orypbmella  eximia,  from  the  Lower  Helderberg  group, 
thfl  earliest  species  of  the  genos  known  to  me. 


ic  iUuitrationi). — 

The  geaus  Crtfptonella  may  be  characterized  aa  follows : 
Genus  Ceyptonklla  Hall,  1861.— Shells  terebratuliform, 
equilateral,  inequivalve,  elongate  or  transverse,  ovoid  or  sublen- 
titiular  in  form,  without  median  fold  or  sinus,  or  with  these  fea- 
turea  very  slightly  developed  towards  the  base  of  the  shell. 
Tentral  valve  with  the  beat  extended  or  incurved,  and  termin- 
ated by  a  circular  forameu  which  is  limited  on  the  lower  side 
by  two  small  triangular  deltidial  pieces  (these  are  sometimes 
not  visible  externally,  and  the  lower  side  of  the  foramen  is  con- 
cealed by  the  umbo  of  the  opposite  valve).  Shell-structure 
finely  punctate ;  surface  marked  by  fine  concentric  striir,  which 
are  sometimes  obsolete.  Valves  articulating  by  teeth  and  sock- 
eta,  the  dental  lamellie  of  the  ventral  valve  extending  in  thin 
Tertical  plates  into  the  cavity  of  the  valve.  The  muscular  im- 
preaaions  of  the  dorsal  valve  are  strongly  marked  above,  and 
extend,  in  two  narrow,  gradually  widening  impressions,  more 
than  hdlfway  to  the  base.  The  ventral  valve  snows  elongated 
muscular  and  vascular  impressions  beloiv  the  rostral  cavity. 

In  the  dorsal  valve,  the  ninge-plates,  or  bases  ,j 

of  the  crum,  support  a  slender  loop,  the  two 
limbs  of  which  are  flattened,  with  the  faces 
vertical;  and  in  its  extension  forward,  the  upper 
margins  are  inclined  towards  each  other,  and, 
gntdually  widening,  become  joined,  and  thence  i 
extending  forward,    form  a  single  lanceolate  f 


•late,  which  may  be  more  or  less  attenuate  in 
iront     These  laminse  of  the  loop,  after  becom-  I 
ing  thus  conjoined  and  spreading  laterally,  are  \ 


pla: 

firoi 

ing  -  .  ^  .. 

abruptly  deflected  in  a  vertical  plate  along  the 

median  line,  extending  into  the  cavity  of  the 

TCntnd  valve,  as  shown  in  figure  2,  which,        Onfpt«M«», 

while  looking  apoa  the  doisol  aide  of  tbe  \oop,  Tab's  uiW'&'Cvm^ 
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be  seen  projecting  backwards  between  the  bands  of  the  loop,  n 
well  as  extending  in  front,  as  shown  in  fig.  12. 

In  casts  of  the  ventral  valve,  we  find  the  marks  of  two  thin 
dental  lamellflc  extending  to  a  greater  or  less  distance  below  the 
beak.  Along  the  median  line  in  the  ventral  cast,  there  is  usa- 
ally  a  narrow  flattened  space  limited  by  a  slender  line;  and  oq 
each  side  a  less  distinct  narrow  space,  limited  in  the  same  mm* 
ner.  In  the  cast  of  the  dorsal  valve,  there  is  a  median  impressed 
line,  and  two  of  less  strength  on  each  side  of  this. 

The  species  of  this  genus,  known  to  me,  are  the  Crt/ptondla 
{Ccnlroiidla)  Julia,  and  those  described  as  Ttn-ebratula  in  the 
Thirkenlh  lieport  on  the  State  Cabinet,  and  which  in  the  Four- 
teenth lieport  were  referred  to  Cnjptonella^  viz.  Crypfonella  (T.) 
rectirostra,  C,  {T,)  Leiis,  C.  {T.)  planirostra  ;  and  G  eximia,  of  the 
Fifteenth  lieport  as  well  as  a  new  species  from  the  Schoharie  grit 

The  Itrebratula  Lincklceni,  which  has  the  external  characters 
of  Crypiontlla,  and  which  I  have  referred  to  that  genus,  presents 
some  slight  difterences  in  the  muscular  impressions,  which,  taken 
together  with  its  rotund  form,  are  suggestive  of  true  Tertbratula^ 
to  which  genus  it  may  possibly  belong. 

The  species  of  the  genus  Ctntronella  heretofore  described  have 
the  ventral  valve  highly  convex  or  subaugular  in  the  middle, 
with  the  dorsal  valve  flatten (»d  or  concave  in  the  middle,  or 
with  a  median  depression,  and  convex  at  the  sides. 

The  character  of  the  genus,  as  given  in  the  descriptions  and 
illustrations  of  ^[r.  Billings,  are  as  follows. 

Geni's  Centroxklla,  Billi)i(/s,''  1859.  —  "Generic  charac- 
ters :  Shells,  having  the  general  form  of  Terebratula.  Dorsal 
valve  with  a  loop  consisting  of  two  delicate  ribbon-like  laraell®, 
which  extend  about  one-half  the  length.  These  lamella*  at  first 
curve  gently  outwards,  and  then  ap-  13. 

p roach  each  other  gradually,  until  at 
their  lower  extreniitics  thev  meet  at 
an  acute  angle;  then,  becoming  uni- 
ted, they  are  n-Heeted  backwards  to- 
wards the  beak  in  what  appears  to  be 
a  thin  flat  vertical  plate.  Near  their 
origin,  each  bears  upon  the  ventral 
side  a  single  triangular  crural  process.      ^'*«'  ^^  (**)•  Interior  of  the  do^ 

"Mr.»^-»«   /"^^.^  4l»^  /'^«  .^K  ~     sal  valve,  showing  the  l<iop.— Ftf. 

JName,  Irom  the  vjrreek  nfvioor.  a  spur.    , . ,..  t  JL.,„;f..  11      ..  »   .  ; 

mi  •  T  1         ^  14  (5).  Longitudinal  section,  wiow- 

lliis  genus  IS  intermediate  between   ing  the  position  of  the  loop  in 
Terebratula  and   Wablhcimia.     In  the   the  interior, 
former,  the  loop  is  short,  not  exceeding  greatly  one-third  the 
length  of  the  shell,  and  not  reflected.     In  the  latter,  it  extends 

•  Description  and  llgures  copied  from  the  Canadian  Katuralist  and  Gtologi^i'X 
Aprilf  185^:  Uie  figures  enlarged  tXitec  ^\Am^\£i^ 
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aaarly  to  ttia  front,  and  ia  reflected,  but  the  laminte  are  not 
united  until  after  they  are  folded  back." 

In  Centrondla,  as  thus  illustrated,  we  have  a  simple  loop,  or 
the  two  limbs  becoming  united  at  an  acute  angle  at  the  point  of 
greatest  anterior  extension,  whence  they  recurve  in  a  thin  verti- 
cal plate  which  ia  not  attached  at  either  margin;  approaching, 
ID  flome  respects,  to  WaWitimia. 

This  internal  feature  is  accompanied,  in  the  cast  of  C.  Olam- . 
JageOy  the  typical  form  of  the  genus,  by  other  differences  which 
difltiDguiflh  it  from  the  casta  of  typical  species  of  Orypionella. 


In  the  cast  of  a  ventral  valve  of  C.  Glatu-Jagea,  fig,  15,  we 
have  the  filling  of  a  deep  ^tral  cavity;  the  dental  lamella 
have  been  thicE  and  atrong,  not  extending  aa  thin  plates  into 
the  cavity  of  the  shell  aa  shown  in  several  species  of  Ci-yplonella, 
bat  having  a  thick  blunt  lower  tcrminanoii  wliich  leaves  no 
space,  or  scarcely  an  appreciable  one,  to  be  filled  between  it  and 
the  shell.  The  spur,  or  filling  of  the  rostral  cavity,  is  striated ; 
at  its  base  in  the  centre,  on  iLe  body  of  the  cast,  is  a  depression  ; 
and  on  each  side  are  fainter  striated  impressions,  indicating  the 
points  of  muscular  attachment. 

The  interior  of  the  ventral  valve  of  Centronetla  impreaaa'  shows 
■itnilar  strong  rounded  and  blunt  dental  lamellae,  with  a  deep 
rostral  cavity  and  muscular  markings,  which  would  give  a  cast 
similar  to  that  of  C.  Olans-fagea. 

The  cast  of  the  dorsal  valve  of  C.  Olant-fagea  presents  a 
slightly  concave  surface,  and  on  each  side  of  the  apex  two  large 
and  deep  cavities  made  by  the  bnses  of  the  crural  processes  j 
and  between  them  is  a  narrow  filling  of  stone.  The  centre  is 
marked  by  a  double  muscular  impression,  the  two  parts  sep- 
arated by  a  narrow  groove :  above  this,  and  at  the  base  of  the 
erara,  are  some  points  marked  as  if  for  muscular  attachment 
(see  4,  fig.  16). 


BtpcH mHH* Sla/f  Cabinrt,  ISST. 
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The  interior  of  C.  impre$aa  preseota  &  very  atrong  doable  piO' 
cess  below  the  beak  of  the  dorsal  valve,  corresponaing  to  tooat 
in  C,  Glans-fagea. 

The  external  form  of  all  the  species  heretofore  refemd  to 
OinirotuUa  ia  a  distinguishing  feature,  and,  when  proved  to  b« 
accompanied  bj  an  internal  apparatus  so  different  from  thit 
of  Cryptonelh,  will  serve  to  separate  them  from  all  the  allied 
forms. 

As  before  remarked,  it  has  been  mainly  apon  modificatiou  of 
this  internal  loop,  or  the  apohysarj  system,  that  theseparatimof 
most  of  the  genera  in  the  fiunily  of  Terebratulida  has  been 
made. 

In  CryptaruUa,  we  observe  considerable  analogy  with  Benm- 
laria,  where  the  slender  bands  of  the  loop  expand  and  units  in 


Fi«.  la.  Dorniil  vnlvo  of  Renifflaria  Sueitatia,  (bowing  (he  intemal  precMMf.- 
Pig.  19.  LfiDgitii.linal  Beelion  of  the  wirae,  showing  the  reiatioM  of  the  pllr^^— Fig- 
20-  interior  of  dorsal  vnlve  of  ^.oroirfn.— Fig.  !1.  LongiluJinal  section  of  the  n«» 
abroad  plate,  which  is  obtusely  or  acutely  attenuate  in  front, 
_and  on  tne  ventral  side  marked  by  a  ridge  along  the  line  of 
Junction ;  from  whicb,  at  t\ie  ■posSfttvOT  ■Ei^t^'a..,  ■^rooeeda  a  slen- 
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&r  process  in  the  ventral  cavity.  We  may  readily  conceive  of 
lis  central  longitudinal  ridge  or  carina,  along  the  cicatrix  of  the 
vo  parts,  being  produced  into  a  thin  vertical  plate,  projecting 
ack wards  in  the  line  of  the  process  from  the  oase  of  the  con- 
fined lamelldd  in  Bensselceriay  when  it  would  much  resemble 
le  median  plate  of  CryptoneUa  (see  figures  18,  19,  20  and  21.) 

From  the  data  here  given,  it  will  be  seen  that  the  genus  Cn/p- 
Tiella  is  nearly  related  to  Oenironella;  differing  in  tne  external 
»rm  of  the  typical  species,  and  in  some  features  of  the  cast 

Since  the  preceding  observations  were  printed,  I  have  received 
om  Dr.  Bominger  a  figure  illustrating  tne 
iterior  of  Oentronella  Olans-fagea,  as   ob- 
srved  by  him  (fig.  22).    Admitting  the 
lentity  of  the  species,  this  figure  of  the 
)op  is  quite  different  from  that  given  by 
[r.  Billings   for    Centronella   Olans'/agea ; 
nd  shows  essentially  the  same  character 
3  that  of  Cryptonella.    Should  this  internal 
iructure  prove  to  be  the  true  structure  of  OtntronMa  Olafu-faffea. 
lentroneUa^  the  minor  differences  pointed  Interior  diowing  the  loopi 
ut  in  the  form  of  the  shell  and  of  tne  cast>     S^™  *  ^^^  ^^  ^''  ^' 
etween    Gmtronella  Olans-fagea  and   au-         "woge"". 
lentic  CryptoneUaj  are  scarcely  sufficient  to  establish  generic 
istinctions. 

At  a  later  date  however,*  Mr.  Billings  has  published  Ceniro* 
ella  Hecate,  giving,  in  fig.  99a  *'  a  specimen  with  the  dorsal  valve 
3moved,  showing  the  loop  which  is  covered  with  minute  crys- 
ils  of  silex."  In  this  species,  having  all  the  external  characters 
f  a  congener  of  C.  Olans-fagea^  no  indication  is  given  that  any 
ifference  had  been  observed  in  the  character  of  the  loop,  from 
lat  published  in  1859. 

Under  these  circumstances,  I  hesitate  to  unite,  under  a  single 
eneric  term,  these  varieties  of  form  with  an  internal  structure 
3  different  from  that  observed  in  authentic  Cryptondla,  until  a 
eexamination  of  the  original  specimens  of  Mr.  Billings  shall 
onfirm  his  first  observations,  or  show  them  to  correspond  with 
he  last  named  genus. 

It  is  not  probable,  however,  that  materials  for  other  genera, 
r  for  reference  to  existing  genera,  are  yet  exhausted,  among 
he  TerebratulidcB  of  the  TJpper  Silurian  and  Devonian  rocks. 
Vhile  engaged  in  these  investigations,  Dr.  C.  Bominger  has 
:indlv  sent  me  a  fossil  from  the  Hamilton  shales,  of  Thunder 
tay,  Michigan,  in  which  the  terebratuloid  loop  is  distinctly  visi- 
le. The  K)rm  of  the  shell  is  ovate,  not  very  unlike  Cryptonella^ 
ut  more  rotund,  the  lateral  edges  more  incurved,  and  the  space 

*  Caaadiui  Journal,  May,  IBftl,  p.  V\%, 
Amc  JoxnL  Sci.SKcoTXjy  Ssbubs,  Vol.  XXXV,1So.  105.— T*j.t^\^«^ 
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below  the  beak  erf  the  Tentnl  tbItb  not  wo  gntt,  nor  tlie  del- 
tidial  pUtes  bo  oODspioaooa  M  in  epedee  of  that  genua.  On  t 
oritical  examination  of  the  interior,  ^^  ,,^ 

after  catting  avay  the  orfatalline  fill- 
ing of  the  ahell  nearl;  to  the  loop,  I 
am  anable  to  find  anr  difEsrence  be- 
tween it  and  trae  RnoraiuJa ;  and  we  i 
baTC^  w  fiur  M  I  know,  for  the  flnt 
time  tiie  pootiTe  determinatioa  <^  this 
genua  in  our  Deronian  roeks.  The  ^ 
position  and  proportiona  of  the  loop 
are  shown  in  fig.  28,  which  is  an  oat- 

iine  of  the  shelffrom  the  doitmi  side,  twioe  enlarge^.  Vig.  IBs 
ia  an  enlargement  of  tite  loop,  showing  tiw  omral  prooeasei: 

At  the  same  time,  Dr.  Rominger  has  also  sent  me  speaouBi 
of  Tire^fub  metonica  of  Barrande,  one  of  which  he  ui  pn- 
pared  BO  as  to  show  in  a  Terj  satis&otorj  msnner  the  loc^  in  >k  ! 
entire  extent  The  q)eoimen8  correspond  with  those  I  hsfa  ! 
reoeired  from  M.deyemenilnnder  the  same  name,  and  thoefcn 
we  must  regard  them  sa  aathentio.  The  external  form  of  1! 
flwbntM  is  not  unlike  some  of  the  less  gibbons  of  CVjpfBMlK 


FIr,  U.  Doiml  Mde  of  T.  nuloium,  ■bowing  tha  snnl  [iiiili— «■  dbeeUddom- 
wmidi. — Fig.  SS.  Tentnl  ud»  of  apAclmen,  tookins  Into  tba  donal  Talre^— Hf- 
f  S.  Pniflla  Tlew  of  nine,  tbt  figuree  twice  enlwgad. 

and  is  much  less  gibbons  than  the  usual  forms  of  Waldhamia. 
The  lamellEe  are  nearly  parallel  and  near  together,  and  the  ]<xif 
is  extended  four-£flhs  tlie  entire  length  of  the  shell,  when  it  u 
recurved,  and,  turning  back,  extends  two-thirds  of  the  distance 
to  the  beak  of  the  dorsal  valve ;  and  the  crural  processea  tn 
&rther  from  the  base  of  the  loop  than  is  represented  in  tl>e 
typical  figures  of  WaldJieimia,  and  are  opposite  the  extremity  of 
the  recurved  loop. 
The  above  figures  illustrate  all  that  has  been  observed  in  thii 

(3b  it  eoniimud.) 
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Art.  XLn. — Scientific  Correspondence. 

Letter  on  Companion  to-  Sirius,  Stellar  Spectra  and  the  Spectroscope, 
from  Lewis  M.  Ruthbrfurd,  dated  175  Second  Avenue,  New  York, 
March  81,  1863. 

'entUmen : — 

1.  Companion  to  Sirius. — The  position  and  distance  of  the  com- 
uiion  of  Sirius  has  been  measured  at  my  observatory,  this  season,  with 
16  following  results.  Seventy-nine  measures  of  position,  in  all,  have 
sen  made,  on  six  different  nights,  of  which  the  mean  epoch  is  March 
1,1863;  the  mean  position  obtained  is  81^  21' 45''.  Thirty-eight 
easures  of  distance  have  been  made,  the  mean  result  of  which  is 
''54.  Last  year,  the  position  resulting  from  a  mean  of  forty-eight 
leasures,  on  six  nights,  mean  epoch  March  28,  was  84^  58'  46",  while 
?enty-eight  measures  of  distance  gave  10"*09.  From  a  comparison 
r  these  results,  it  appears  that,  while  the  change  in  distance,  0'''55,  is 
»  small  that  its  existence  cannot  be  asserted  with  confidence,  a  marked 
lange  of  position  has  taken  place,  amounting  to  3°  37',  a  quantity 
>  decided  that  the  motion  may  be  taken  as  fully  established :  at 
lis  rate  of  motion,  assuming  it  to  be  circular  and  in  a  plane  perpen- 
icular  to  the  line  of  sight,  the  little  star  would  complete  a  revolution 
i  about  100  years,  or,  I  believe,  twice  as  long  as  the  period  ascribed  to 
le  excentric  motions  in  declination  of  Sirius.  I  hoped  to  have  been 
>]e  to  compare  the  direction  and  quantity  of  motion  detected  with  the 
rbit  attributed  to  the  opaque  body  supposed  to  disturb  the  great  star, 
at  I  have  been  unable  to  lay  my  nana  upon  the  papers  of  Vessel  and 
eters  upon  this  subject,  in  time  for  this  letter.  I  still  wonder  that 
lark's  great  little  star  has  so  long  escaped  detection ;  it  is  a  much  less 
Lfficult  object  than  Mimas,  and  never  fails  to  show  itself  in  my  tele- 
iope  on  any  moderately  good  night.  I  saw  it  distinctly  in  February, 
ith  a  telescope  of  nine  mches  aperture  and  nine  feet  focus,  made  by 
[r.  Fitz,  formerly  owned  by  me,  and  now  belonging  to  the  Hon.  Mr. 
etsom,  British  Consul  at  Montevideo. 

2.  Stellar  Spectra, — Since  writing  to  you  in  December  (p.  71,  this 
>lume),  I  have  mounted  my  astronomical  spectroscope  in  a  more  firm 
ad  convenient  manner ;  I  have  added  a  prism,  by  means  of  which  the 
>ectrum  from  a  spirit  lamp  is  constantly  present  in  the  field  of  view, 
uring  the  observation  of  a  star :  I  find  this  a  most  useful  check,  and 
Y  means  of  this  comparison  I  have  established  the  existence  in  the 
>ectrum  of  Arcturus  of  the  lines  D,  E,  6,  and  G,  and,  almost  with  cer- 
dnty,  found  that  each  line  in  the  spectrum  of  the  star  has  its  counter- 
art  in  the  solar  spectnim. 

8.  The  Spectroscope, — I  have  employed  the  bad  weather,  this  winter, 
i  the  construction  of  a  large  spectroscope,  telescopes  20  inches  focus 
ad  1*6  aperture ;  the  prisms,  of  which  I  have  so  far  used  but  six,  are 
ollow  cases  of  brass  cast  in  one  piece,  with  their  faces  carefully  ground, 
pon  which  are  cemented  plates  of  glass,  originally  made  for  shades  for 
rtificial  horizons,  and  consequently  nearly  plain  and  parallel ;  I  say 
early,  for  I  have  yet  to  find  one  square  inch  of  p\a\xi  au&'^«».\«5X^\  ^vn&s>\ 
ese  prisms  under  certain  conditions  perform  beaatiivxVV^  \  XXv^  c^«»Vw\^^ 
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to  fine  performmnce  mre  two-fold.  Ist  I  find  no  fpoeimen  of  binlpKiil 
of  carbon  homogeneont  in  density :  npon  shaking  or  distarbing  the  por- 
tion of  .the  prism  a  violent  agitation  of  the  image  oocnra,  and  in  eua* 
ining  it  without  the  eye-piece,  after  the  mode  adopted  in  detecting  von 
in  an  object-glass,  the  whole  interior  of  the  prism  ia  seen  fell  of  wafsi 
and  strie,  presenting  the  apj^rance  of  alcohol  and  water  not  yet  dM»> 
OQghly  mixed ;  this  tronble  is  cared  by  time,  from  a  qnmrtv  to  a  hsV 
hour  being  a  snfBcient  rest  2d.  The  brass  frame  is  ao  mnch  non 
affected  by  temperataro  than  the  glass  plates  that  any  great  variatioa  ii 
destmctave  of  good  definiUon.  IHiis  is,  I  fimcy,  the  canse  of  the  dirtw- 
tion  of  snrfiu^e  observed  by  Prof.  Rood,  rather  than  the  warping  effBstof 
the  glae.    I  propose  to  cnre  the  evil  by  constracting  the  frame  of  solid 

1(lass;  bat,  afthongh  it  is  a  simple  triangular  block  pierced  irith  an  o^ 
ong  hole,  I  have  not  ;pet  found  a  glass-maker  adventarous  enough  ts 
undertake  its  construction.  1  shall  persevere,  however,  for  I  prefer  Hem 
remedy  to  the  ioffenioos  plan,  adopted  by  Prof.  Rood,  of  applying  addi- 
tional plates  of  glass,  the  sur&ces  being  separated  by  a  thin  film  of  fluid 
which  will  not  communicate  to  the  outer  plate  the  distortions  of  ths 
inner :  the  objections  to  this  plan  are  that  it  is  complex,  the  floid  ii 
liable  to  exude  or  accumulate  in  greater  thickness  at  the  lower  edge  of 
the  plates,  and,  above  all,  the  diflSciilty  of  obtaining  thin  glass  with  tn» 
surnices. 

[The  trouble  mentioned  by  Mr.  I(utherfhrd  is  probably  due  to  tks 
high  coefficient  of  expansion  of  CS2,  which  renders  it  so  sensitive  ts 
changes  of  temperature  that  simply  handling  the  prisms  will  distari) 
the  uniformity  of  density  in  the  manner  noticed  by  Mr.  R.  In  a  Isige 
spectroscope  constructed  by  Mr.  Alvan  Clark  of  Cambridge  or  Prot 
Cooke,  from  the  plans  of  the  last-named  gentleman,  eight  CSj  prisms 
on  iron  frames  are  used,  with  Prof.  RoocTs  plan  of  glass  cover  plstei 
These  plates  are  polished  with  the  greatest  care,  and  give  results  quits 
satisfactory.  Prof.  Cooke  has  also  succeeded  in  obtaining,  from  the 
New  England  Glass  Works,  glass  triangnlar  frames  in  one  piece  with  sn 
oval  opening,  from  which  Mr.  Clark  has  prepared  CS^  prisms,  holding 
nearly  a  pint  of  liquid,  and  exposing  faces  of  about  live  inches  lengtli 
by  three  high ;  two  of  these  project  a  spectrum  from  DeleuiFs  eIe^ 
trie  lantern  with  great  intensity,  fourteen  feet  long,  in  which  the  in- 
version of  the  D  line  by  vapor  of  sodium  (mentioned  on  p.  414  of  this 
volume)  is  very  effectively  shown. — b.  s.,  jr.] 

4.  Analytit  of  the  Sodium  line  D. — As  I  said  above,  my  brass  prisms 
under  favorable  conditions  perform  admirably ;  with  six  of  them  I  m 
con6dcnt  that  I  have  seen  the  line  D  composed  of 
nine  (see  figure) ;  this  diagram  is  rude,  not  founded  • 
npon  measures,  but  merely  a  copy  of  a  sketch  made  | 
when  I  first  saw  the  lines;  the  three  on  the  right  of  o 
Kirchhoff *s  central  line  are  not  difficulty  bein?  readilv 
seen  with  three  prisms  of  60%  of  bisulphid  and  one  of  45%  of  glass  (itn(yt 
being  possible  to  use  four  of  60®  on  account  of  the  interference  of 
the  telescopes).  Of  the  three  in  the  left  compHrtroent,  the  central  one 
Js  the  most  difficult,  and  all  tec^ulre  the  best  adjustment  and  light' 

'  Since  writing  the  above,  1  Vviv©  wv\at«\^  cctdSctvcv^  ^^  csutt^VMm  x^^^ 
^UMgnuD,  having  at  one  time  u^eA  eVeveiv  y'*^'^^* —  ^  K^jc^YV^ 
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ne  B  is  resolved  into  fourteen  fine  and  close  lines,  with  a  beau- 
nd  symmetrical  band  of  finely  doubled  lines  stretching  towards 
think  it  the  most  beautiful  part  of  the  spectrum.  A  broad  band 
i  and  close  lines  adjoins  A  on  the  least  refrangible  side,  some- 
resembling  the  neighborhood  of  B,  and  I  am  confident  that  A 
is  composed  of  fine  lines.  In  the  potash  spectrum,  I  have  found 
peculiarities  which  I  have  not  seen  mentioned :  beginning  at  the 
efrangible  end  we  have  the  first  line  A  boldly  double ;  a  little  short 
t  place  of  the  red  lithium  line  is  another  pair  not  quite  so  wide  as 
St,  which  flash  but  for  a  moment ;  close  upon  the  green  side  of 
da  line  is  a  group  of  four  lines,  three  quite  strong  and  one  faint ; 
r  on  in  the  green  is  another  group  of  three  lines,  and  finally  the 
line  ^  is  double,  about  as  widely  separated  as  A.  I  have  not  yet 
red  the  places  of  these  lines,  but  will  send  you  the  results  when 
ed.  The  orange  strontium  column  is  beautifully  resolved  into 
ind  fine  lines.  I  am  very  truly  yours, 

Lbwis  M.  Ruthxrfuri). 

I  the  origin  of  the  nitrites^  d:c^  in  a  letter  to  the  Editors  from  Pro£ 
>.  C.  ScHAEFFER,  dated  Washington,  D.  C,  March  18th,  1803. 

itlemen:  In  the  last  number  of  your  Journal,  p.  271,  there  is  m 
from  T.  Sterry  Hunt,  F.R.S.,  on  the  theory  of  nitrification  depend- 
K>n  the  formation  of  nitrite  of  ammonia  from  water  and  atmospherio 
rhis  letter  requests,  as  *'  an  important  part  of  the  history  of  this 
t,  and  especially  as  an  explanation  of  the  theory  of  the  reaction," 
production,  frotn  the  "Z.  mJ.  and  D,  Fhilos,  Magazine,  for  January, 
'  of  the  **  translation  of  a  note  On  the  nature  of  Nitrogen  and  the 

of  Nitrification^'*  read  by  Mr.  H.  "  before  the  French  Academy  of 
tes,  on  the  1 6th  of  last  September." 

Hunt  also  says,  *^  My  object  is  to  claim  for  myself  the  new  theory 
rification,  which  Schonbein  seeks  to  found  upon  his  recent  cxperi- 
,  and  which  I  published  nearly  two  years  since." 
an  humble  worker  in  the  cause  of  science,  I  would  also  ask  permia- 
)  contribute  my  mite  to  the  history  of  this  subject, 
the  Annual  Report  of  the  Smithsonian  Institution  for  the  year 
there  is  (p.  305)  a  Report  on  Nitrification  presented  to  the  Smith' 
,  Institution  in  1858  [1856]*  by  Dr.  B.  F.  Craig,  in  which'the  foU 
r  passage  occurs : 

iewing  the  subject  by  the  aid  of  such  lights  as  science  afifords,  the 
liesis  which  appears  to  be  best  in  accordance  with  the  facts  known, 
ning  the  combination  of  oxygen  and  nitrogen,  is  that  propounded 
.  G.  C.  Schaefier,  which  is  based  upon  that  general  chemical  action 
ich  various  bodies  assume  the  elements  of  water  in  such  a  way  as 
duce  salts  of  ammonia.     This  action  takes  place  very  commonly 

ice  this  letter  was  written,  the  following  note  has  been  famished  by  Dr. 

'*March  29th,  1868. 
I  date  appended  to  my  paper  on  Nitrification,  which  waa  pwVAVi&i^dL  \^  ^<^ 
onion  Report  for  1861,  is  a  misprint.    The  real  date  on  u\e  Tci«XiVMxv\>N.Sak 
I  did  Dot  correct  the  proofs  a  circumstance  which  wWi  accouTvl  \ot  \>[i«  K^ceox- 
''  tiuB  and  a  few  other  typographic^  errors.  B.  Y .  CwJ^^^ 
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with  thote  snbttances  whioh  are  prodnoed  firom  ammoiuacal  mUi  \j  fti 
$iparaiifM  of  the  elements  of  water,  aad  may  be  eflholed  under  thenih 
enoe  either  of  acid  or  of  alkalies  aod  aoroetimet  by  the  aeCion  of  vals 
alooe  at  a  high  temperature. 

*'  Nitrous  oxyd  (NO)  will  generate  the  nitrate  of  ammonia  by  Ai 
assumption  of  the  elements  of  water;  for,  by  the  Mtioa  on  it  of  vste 
and  potash  at  an  elevated  temperature,  ammonia  is  evolved  and  nitntsrf 
potash  formed,  showing  that  there  has  been  a  prodnction  of  aitntest 
ammonia,  and  a  subs^uent  deoomposiUon  of  it  bv  the  polasL  [Ihai 
are  numerous  substances  which  are  formed  from  salts  of  ammoiiia  Ey  tb 
separation  of  the  elements  of  water,  and  which  will  regeoemte  thessb 
by  reassuming  theoL  They  are  known  to  chemists  as  amids,  anhydnk 
or  nitryls].  Supposing  nitrogen  to  act  in  the  same  way,  via:  totaW 
late  four  equivalents  of  water,  it  will  form  mUrite  of  ammonia,  wUdi,  If 
a  well  known  tendency  of  the  nitrites,  will  pass  into  the  oonditiQB  of  s 
nitrate.  [The  action  consists  in  the  assumption  of  the  water  bytvt 
equivalents,  of  the  nitrous  oxyd  in  one  case,  and  of  the  nitrogen  in  tk 
otner.  In  the  case  of  nitrous  oxyd  it  may  be  represented  thus  N,0.-f 
H^O.^NO^NH^ ;  and  in  the  case  of  nitrogen  N^-l-H^O^sNO^ 
NH4  J.  If  potash  be  present,  the  nitrite  of  potuh  will  be  produoed  liy 
decomposition  of  the  ammoniacal  salt,  and  the  ammonia  set  fires  Mf 
itself  be  nitrified.  Without  going  into  theoretical  discnseions,  this  hjps- 
tbesis  may  be  alluded  to  as  one  arrived  at  by  legitimate  analoffiei^  mi 
which  it  would  be  interesting  and  usefol  to  test  by  experiment^  iavsri^ 
gations." 

The  foregoing  parage  is  exactly  copied  from  the  Report,  with  tin 
exception  of  obvious  typoffrapbical  errors  and  the  incorporation  of  the 
foot-notes  enclosed  in  brackets. 

As  a  further  contribution  to  the  history  of  the  subject  the  foUowiag 
reference  may  be  made :  In  the  Proceedings  of  the  American  Amsomt 
tionfor  the  Advancement  of  Science^  Fourth  Meeting,  held  at  New  HsTen, ' 
Conn.,  August,  1850,  there  will  be  found  on  page  206  a  paper  hesded 
•*  On  a  new  test  for  nitrates.  By  Prof.  G.  C.  Schaeffer  of  Center  Colin 
Ey.,  read  with  comments  by  T.  S.  Hunt,  Canada  Geological  Commission." 
This  notice  contains  in  a  few  lines  an  erroneous  statement  of  the  test,  tod 
in  several  more  lines  a  criticism  upon  it,  to  which  are  appended  brief  re- 
plies of  Mr.  Hunt  and  Prof.  Silliman,  Jr.,  to  this  criticism.  At  psge403 
however,  there  is  a  copy  of  the  paper  as  sent  brfore  the  time  of  meedngi 
and  for  the  recovery  of  which,  and  its  insertion,  the  writer  is  indebted  to 
the  kindnes  of  Mr.  Hunt 

A  few  quotations  from  this  paper  must  conclude  this  intrusion  upoi 
your  patience. 

^^Jyeuf  test  for  the  Nitrites  and  Nitrates^  d^ — Chemistry  has  hitlMrtft 
furnished  no  distinctive  test  for  the  nitrites  when  presented  in  soul 
quantities.  From  the  supposed  unfrequent  occurrence  of  these  salts,  tki 
want  of  such  a  test  has  never  been  felt. 

^  For  several  years,  I  have  been  engaged  in  a  research  which  has  led  BM 
to  believe  that  the  nitrites  are  of  far  more  frequent  occurrence  thsn  ii 
^mmonly  supposed,  and  that  they  have  been  mistaken  for  nitrates,  • 
the  usual  process,  wit\i  '^utq  «\A^\i\m^  ^^  ^sA-^i^NiORivAi^Wtis  of  inm,  v3^ 
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be  same  reaction  with  both  classes  of  salts.**  Among  the  difficulties 
ntered  is  named  this  one,  'Hhe  nitrites  are  generally  either  de- 
d  or  converted  into  nitrates  with  such  readiness  that  it  would  be 
t  impossible  to  concentrate  their  solutions."  After  describing  the 
equired  in  making  this  test,  the  following  words  are  found  :  **  With 
precautions,  I  have  found  this  test  astonishingly  delicate, ^in  fact 
ig  with  those  for  iron,  iodine,  &c.  Using  fused  nitre,  I  have  de- 
.  the  presence  of  1  pt.  in  617,000  pts.  of  water ;  a  bystander,  wholly 
int  of  the  nature  of  the  operation,  pronouncing  as  to  the  color.  Yet 
dt  contained  about  one-half  its  weight  of  undecomposed  nitre." 
let  follows  a  description  of  the  conversion  of  this  test  into  one  for 
trates,  after  which  this  remark  is  made :  *'  In  estimating  the  deli- 
>f  this  process,  I  had  used  pure  rain-water,  but  before  completing 
periments  I  was  obliged  to  be  absent  for  several  days ;  on  my  return, 
I  found  that  the  water  from  the  same  cistern  contained  so  much  of 
es  and  nitrites  that  it  could  no  longer  be  used."  *'Tbe  interval  had 
marked  by  the  occurrence  of  frequent  and  severe  thunder  showers." 
8  very  doubtful  whether  an  earlier  notice  than  this,  of  the  presence 
rites  in  rain-water,  can  be  produced. 

spite  of  its  unfortunate  position  in  the  volume,  it  seems  that  the 
just  quoted  has  been  republished  in  this  country,  in  England  and 
e  continent,  and,  as  the  much  valued  ReporU  of  the  Smithsonian 
uium  are  widely  distributed,  the  verification  of  the  quotations  above 
can  readily  be  made. 

s  a  matter  of  regret  that  the  want  of  time  and  the  absence  of  docu- 
iry  evidence,  soon  to  be  supplied,  prevents,  at  present,  the  continn- 
ot  my  contributions  to  the  history  of  this  subject  as  connected  with 
cal  science ;  since  the  result,  it  is  believed,  would  show  another  and 
rlier  origin  for  these  views  than  any  which  has  yet  been  assigned 
m. 
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I.    PHYSICS. 

On  the  Fraunhofer  lines  visible  in  the  Solar  Spectrum, — AKOSTRdic 
»mmunicated  an  interesting  paper  on  Fraunhofer^s  lines,  from  which 
all  extract  a  few  notices  relating  to  particular  points  not  specially 
dned  in  the  more  recently  published  memoir  of  Eirchhoff.  The 
r  begins  by  referring  to  a  previous  memoir  of  his  own,  in  which  he 
ndeavored  to  show  that  a  body  in  a  state  of  glowing  heat  emit» 
le  same  kinds  of  light  and  heat  which  it  absorbs  under  the  same 
sstances.  The  conclusions  there  arrived  at  were  as  follows. 
)  electrical  spectrum  is  composed  of  two  superposed  spectra,  the 
^longing  to  the  metal  of  the  electrodes,  the  other  to  the  gas  through 
the  spark  passes,  the  two  spectra  being  distinguishable  by  the  dif- 
e  in  appearance.  Metallic  compounds  and  metallic  sulphids  have 
At  luminous  spectra  the  same  lines  as  each  of  tk^  \>o&\^  ^\k\^ 
impound  contains,  and  this  affords  a  ready  meOio^  ol  (\a^\\jft)Qc^^ 
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analysis.    In  the  same  paper^  the  author  remarked  that  Fraunbofer's  liirti 
were  an  inversion  of  the  bright  lines  in  the  electrical  spectrum,  and  thii 
an  explanation  of  the  lines  in  the  one  system  would  probably  furnish  an 
explanation  of  those  of  the  other,  according  to  the  principle  laid  down 
in  that  dissertation.    In  the  present  memoir,  the  author  applies  the  gene- 
ral principle  to  the  case  of  the  sun's  atmosphere,  and  distinctly  stslei 
that,  by  determining  coincidences  between  the  dark  lines  in  the  snn't 
light  and  the  bright  lines  in  the  electric  spectra  of  different  metals,  we 
can  determine  what  metals  exist  in  the  solar  envelope.     As  Angstrom's 
memoir  was  read  before  the  Royal  Academy  of  Science  at  Stockholm, 
Oct  8,  1861,  it  appears  that  the  priority  of  conception,  at  least,  belongi 
to  him,  while  Kirchhoff  has  the  honor  of  being  the  first  to  demonstrate 
the  truth  by  direct  experiment.     Kirchhoff 's  map  of  the  spectrum  ex- 
tends only  from  D  to  a  little  beyond  F ;  the  following  statements  will 
therefore  interest  the  chemist     Between  G  and  H  there  are  fifteen  strong 
iron  lines,  all  having  their  counterparts  in  the  solar  spectrum.    The  two 
strongest  of  these  lie  at  about  one-fourth  and  three-fourths  of  the  distanoe 
between  H  and  G,  and  that  nearest  G  is  double  and  contains  a  calciom 
line.     The  third  of  the  lines  marked  6,  reckoning  towards  F,  is  doable, 
and  belongs  to  both  magnesium  and  iron.     Calcium  has  three  strong 
lines  at  the  violet  end  of  the  spectrum,  of  which  two  correspond  to  the 
H  lines,  and  the  third  in  order  forms  with  one  of  the  iron  lines  theabovt- 
mentioned  strong  double  line.     Calcium  has  also  six  lines  coincidiDgwith 
lines  of  the  G  group,  three  between  G  and  F,  and  groups  of  fine  linei^ 
£  and  between  E  and  G.     Aluminum  exhibits  two  strong  lines  between 
the  two  H  lines  of  the  solar  spectrum  and  corresponding  to  two  dark 
lines.     Between  H  and  G  aluminum  probably  forms  a  continuous  spe^ 
trum.     The  manganese  spectrum  exhibits  a  considerable  number  of  iioeii 
Between  G  and  H  two  groups  of  manganese  lines  coincide  with  two 
similar  groups  of  iron  lines,  and  between  G  and  F  there  are  also  thirteen 
mangauese  lines  closely  approaching  those  of  iron,  and  certainly  correi- 
ponding  to  dark  lines  in  the  solar  spectrum.     Strontium  has  two  strong 
lines  between  H  and  G  which  appear  to  correspond  to  solar  lines,  bot 
the  strong  blue  strontium  line  between  G  and  F  has  no  correspomiing 
line  in  the  solar  spectrum.     The  author  assumes  further  that  the  line  C 
belongs  to  hydrogen.     An  interesting  discussion  of  the  theory  of  the^ 
mometric  heat  concludes  Angstrom^s  memoir,  which,  it  must  be  remem- 
bered, although  first  published  in  English  in  July,  1862,  in  reality  pre* 
ceded  the  important  memoir  of  Kirchhoff. — L,^  E.  and  D.  PhiL  Mag^ 
xxiv,  1,  July,  1862.  w.  o. 

2.  Oil  the  violet  flame  of  many  Chlorids, — Gladstone  has  observed 
that  the  majority  of  the  lines  in  A.  Mitscherlich^s  diagram  of  the  flame 
•of  chlorid  of  copper  (given  by  Miller  in  1846)  are  common  to  a  Urge 
number  of  chlorids  if  they  are  sufficiently  heated.  Thus,  in  the  buminj 
of  old  ship  timber,  which  of  course  contains  various  alkaline  and  earth/ 
chlorids,  the  light  consists  of  three  groups  of  lines,  the  first  green  sod 
extending  to  6,  the  second  bluish  green  and  blue  on  either  side  of  F, 
the  third  violet  from  midway  between  F  and  G  to  a  little  beyond  G. 
These  bands  may  be  resolved  by  the  spectroscope  into  groups  of  lio^ 
which  are  identical  w\v\i  Oci^  V\xi^  ol  OqXqtA  ^'l  ^^^^r.^  as  shown  by  ac 
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nal  angular  measarement  The  yellow  sodiam  light  is  wanting.  The 
hlorids  of  copper,  platinum,  gold,  mercury,  nickel,  cobalt,  zinc,  iron, 
odium,  potawium,  and  barium,  all  exhibit  the  characteristic  violet  light 
rhen  sufficiently  heated.  The  expUuRtion  of  these  plienomena  is  not 
pparent  in  the  present  state  of  our  knowledge. — L.  and  E,  Phil.  Mag,^ 
:ziv,  417,  December,  18C2.  w.  a. 

8.  On  the  Solar  Spectrum, — Merz  has  communicated  a  few  notes  on 
b«  construction  of  the  spectroscope  and  kindred  subjects,  which  are 
irorthy  of  attention.  The  author  in  the  first  place  gives  a  resumi  of  the 
etuits  of  Frannhofer  with  the  spectra  of  fixed  stars,  and  then  quotes 
ery  briefly  from  a  memoir  of  Prof.  Donati  of  Florence,  which  we  liave 
tot  teen,  and  which  describes  the  spectra  of  Sinus,  Vega,  Procyon,  Reg- 
iluft,  Fomalhaut,  Castor,  Atair,  CMpra,  Arctnrus,  Pollux,  Aldebaran, 
ligei,  and  Antares.  From  these  ol^ervations,  it  appears  probable,  ao- 
ording  to  Merz,  that  iron  plays  the  chief  part  in  the  atmosphere  of  all 
heae  stars.  The  next  notice  refers  to  the  use  of  very  large  prisms  and 
elescopes  for  the  observation  of  the  spectrum.  The  author  found  that  a 
Hot  glass  prism  of  60**,  with  a  face  43  lines  in  breadth,  pLnced  in  the 
orresponding  section  of  a  beam  of  parallel  rays  emerging  from  a  con- 
lenaer  witli  an  aperture  of  34  lines,  resolved  the  line  D  into  five  lines. 
L  prism  with  a  face  of  19  lines  resolved  D  into  three  lines.  When 
leven  prisms  were  used,  with  an  angle  of  about  480**,  D  was  resolved 
ato  seven  lines.  The  author  expects  that  great  advantage  will  result 
rom  an  increase  in  the  size  of  the  prisms  and  telescopes,  and  proposes 
t>  experiment  in  that  direction. — Pogg,  Ann.,  cxvii,  654,  Dec.  1862. 

w.  o. 

rCompare  Prof.  Rood's  article  on  Merz's  results,  p.  356  this  volume. — 

4.  A  new  Spectroscope, — Littrow  has  devised  a  new  form  of  spectro- 

nope,  in  which  only  one  telescope  is  necessary,  and  in  which  four  prisms 

re  made  to  give  the  same  disperMon  as  eight  with  the  old  arrangement. 

D  this  instrument  the  bundle  of  rays  which  diverge  from  the  slit  are 

Bndered  parallel  in  the  usual  manner  by  an  achromatic  lens  placed  at 

be  opposite  end  of  the  condensing  telescope.     The  rays  then  traverse 

nooessively  four  or  more  flint  glass  prisms  of  GO^,  then  fall  upon  a  mir- 

JT  which  reflects  them  back  so  that  they  again  traverse  the  prisms  and 

ill  upon  the  lens  of  the  condenser.    This  lens  produces  an  image  of  the 

pectrum  near  the  slit^  where  a  prism  is  placed  so  as  to  throw  the  rays 

Bto  a  lateral  ocular.    The  prisms  are  so  connected  that  by  turning  a 

(inion  the  whole  spectrum  can  be  brought  in  succession  into  the  field  of 

lew,  each  prism  being  constantly  in  the  position  of  minimum  deviation 

>r  each  ray.    The  apparatus  with  four  prisms  costs  in  Vienna  only  420 

moca,  and  gives,  according  to  the  inventor,  many  lines  not  seen  in 

Qrchhoflf*s  map.     An  apparatus  involving  a  similar  principle  has  also 

eeD  described,  though  very  obscurely,  by  Janssen.*     The  adjustment  of 

be  prisms  in  Littrow's  apparatus  ought  to  be  adopted  in  all  si>ectroscopes 

1  which  more  than  one  prism  is  employed. — Cosmos^  xxi,  650. 

w.  o. 
'  Compies  Rendusi,  June  23d,  1862. 

Am:  Jova.  8ol^^eoo»d  SsKixa,  Vol.  XXXV,  llo.  105.— "M-kiA^^^A, 

S3 
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6.  On  the  Spectra  of  the  Alkaline  Metals. — Wolf  and  Diacon  haw 
studied  the  spectra  of  the  alkaline  inetaU  produced  by  very  high  tern- 
peratureA,  and  have  found  that  even  the  light  of  sodium  is  not  mono- 
chromatic. The  authors  obtained  their  spectra  by  passing  hydrogen 
through  a  slightly  bent  tube  containing  potassium,  80<lium,  or  a  volatile 
chlorid,  and  lieated  to  a  convenient  tfinperature.  The  hydrogen,  ob 
issuing  from  the  tube,  is  mixed  iv'ith  oxygen  and  burned.  Under  these 
circumstances,  many  metallic  chlorids  give  remarkably  well  defined  and 
long-continuing  spectra.  Metallic  sodium  gives  in  this  manner  six  weil- 
deiined  lines  between  C  and  F,  upon  a  faintly  colored  ground,  which, 
however,  is  not  continuous,  but  exhibits  two  sudden  variations  in  inten- 
sity. Potassium  gives  a  magnificent  spectrum,  in  which  eleven  jioes— 
for  the  most  part  already  noticed  bv  Dt-brav  and  Grandeau — are  observed. 
Chlorid  of  lithium  gives  four  brilliant  and  characteristic  lines.  Finally, 
the  chlorids  of  copper  and  zinc  give  very  well  de^ed  spectra  of  grwt 
intensity. —  Comptes  Bend  us,  Iv,  334.  w.  c. 

6.  Contributions  to  spectral  analysis. — I^ottoer  has  published  a  few 
notices  relating  to  the  spirtral  analysis,  from  which  we  extract  what  ii 
new.  Selenium  gives,  according  to  Bottger,  between  the  yellow  and  the 
violet,  a  very  large  number  of  equidistant  dark  lines.  Native  selenid  of 
mercury  gives  the  sauK*  reaction.  When  coal-gas,  before  reaching  » 
Bunsen's  burner,  is  causod  to  pass  through  a  wash-bottle  containing  a 
little  chloroform,  a  \\i\\\w  is  obtained  which  exhibits  a  beautiful  green 
inner  cone,  the  spectrum  of  which  exhibits  two  dark  blue  lines  at  the 
oxtrcnu"  end  of  the  violet,  tluvo  very  broad  green  lines  between  D  anJ  i, 
and  a  broad  blue  \\\w  bt.'twe(.Mi  F  ami  (I.  Chlorid  of  bismuth  produces 
a  great  number  of  bright  liiu^s  in  tlu*  red  an*!  blue,  which,  however,  last 
but  an  instant.  Fhior  spar  gives,  in  addition  to  the  calcium  lines,* 
beautiful  clear  blue  line,  which,  according  to  Bottger,  is  characteristic  of 
fluorine.  I'ottger  found  this  line  in  all  tiie  varieties  of  lluor  spar  as  well 
as  in  cheuiicallv  pure  thiorid  of  calcium,  but  not  in  crvolite  or  fluorid  of 
potassium.  Tlio  spectrum  of  cyanogen — long  since  observed  bv  Draper 
— is  of  extraordinary  beautv. — Journal  fur  Prnkt.  Chemie^  Ixxxv,  392. 

W.  G. 

7.  On  the  sjH'ctrvm  of  Sodium. — Fizeat  has  made  tht;  vcrv  noteworthv 
observation  that  metallic  sodium  in  a  state  of  active  combustion  ffives  a 
continuous  spectrum  in  which  the  line  1)  appears  as  a  dark  line.  Potaa- 
hium  and  magnesium  do  not  give  continuous  spectra  under  the  same  cir- 
cumstances, and  Fizeau's  observation  at  present  stands  entirely  is«:)lated, 
without,  even  an  attiMnpt  at  explanaiiun. —  Comptes  Jimdus,  liv.     w.  g. 

[I)raj)«T's  experiments  have  shown  that  metals  up  to  a  while  heat  ffive 
continuous  spectra.  At  a  higher  temperature  each  metal  ap|>ear5  to  gl^e 
a  discontinuous  spectrum  or  one  marked  by  brilliant  lines  with  interven- 
ing dark  spaces,  as  shown  by  Kirchholf.  Is  it  not  j>assil>le  that  at  a  still 
higher  temporaruro  the  specira  again  becvnn»»  continuous,  the  tempera- 
tures at  which  this  takes  place  being  difierent  for  earh  substance?  This 
theory  explains  the  occurrence  of  more  brilliant  lines  at  verv  hiijh  than 
at  lower  temperature>,  coritinuitv  beinix  >implv  tin*  limit  tinallv  reacheii 
//  we  aduiit  the  covrv:cU\o.s=»  v^(  \\\U  N\vi\\\  Fizeau's  experiment  ui:iv  be 
explain ed  very  hiiup\y,  ameii  vW  \Yv\fe\\s^  \\^\\.  v.A  >\\Ni.  Xyj^^-^  ^  \i.v^  tiania 
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ing  sodium,  which  in  itself  gives  a  continuous  spectrum,  passing 

the  portion  of  the  flame  ignited  at  the  edges  in  contact  with  the 
of  lower  temperature,  or  still  more  probably  through  vaporized 

sodium  which  has  escai)ed  combustion,  will  reverse  the  brilliant 
ind  thus  give  a  dark  line  upon  a  continuous  bright  spectrum, 
explanation,  upon  further  knowledge  of  the  facts,  should  prove, 
it  will  not  be  necessary,  with  Kirchhoff,  to  suppose  that  the  solid 
the  sun  is  ignited  or  luminous.     For  the  temperature  of  the  pho- 

may  reasonably  be  supposed  to  be  highest  nearest  the  surface  of 
y  of  the  sun,  since  there  tbe  condensation  is  greatest.  Those 
r  strata  nearest  the  sun  will  then  give  continuous  spectra,  and 

from  there  passing  through  the  outer  strata  will  give  spectra 
ng  Fraunhofer's  lines,  according  to  the  principle  laid  down  by 
m,  Kirchhoff,  and  others.  The  temperature  of  burning  sodium 
je  determined  by  calculation,  so  long  as  we  are  ignorant  of  the 
heat  of  the  oxyd  NaO  in  the  form  of  vapor.  We  may  assume 
I  specific  heat  under  a  constant  pressure  is  not  more  than  one- 
that  of  water,  and  wo  shall  obtain  the  temperature  of  combus- 
dividing  the  heat  of  combudtion  by  the  specific  heat.  According 
I  and  Silbermann,  we  have  for  the  heat  of  combustion  the  num* 
5,  which,  divided  by  0*5,  gives  for  the  temperature  of  combustion 
'.,  which  is  less  than  tliat  of  hydrogen  (=8061^  C.)  burning  also 
constant  pressure.  But  if  the  specific  heat  of  soda,  NaO,  in  the 
vapor,  be  taken  as  one-fourth  of  that  of  water,  we  shall  have 
temperature  of  combustion  12780®  C.  It  appears  by  no  means 
ble  that  the  actual  temperature  is  even  higher  than  this. — w.  o.] 
I  the  indices  of  refraction  of  fluid  homologous  compounds, — 
r  has  given  a  very  interesting  and  valuable  investigation  of  the 
Its  and  indices  of  refraction  and  dispersion  of  the  acids  of  the 
;ous  series  Cj^HgnO^,  of  which  formic  acid  is  the  first  term, 
lor  employed  a  Meyerstein's  spectrometer,  reading  to  10  seconds 
The  liquids  were  enclosed  in  hollow  prisms,  the  refracting  angles 
1  were  carefully  measured  after  each  cleaning  and  remounting, 
rce  of  light  employed  was  a  Geissler's  hydrogen  tube  placed  im- 
y  in  front  of  the  slit  of  the  spectrometer.  The  passage  of  the 
e  of  a  Iiuhmkorfi'^8  coil  gave  the  three  brilliant  hydrogen  lines 
)bserved  and  described  by  Pliicker,  and  for  which  that  physicist 
e  wave  lengths  Aa=6-63b,  Ap =4-843,  iy =4-339.     The  position 

lines  is  fixed  by  the  wave  lengths  of  Fraunhofer^s  lines,  which 
Hows : 

Ic,  ^D.  ^E.  ip.  Xo,  Xu, 

6-564         6-888         6*260         4*843         4*291  3*928 

J  in  hundred-thousandths  of  a  centimeter.  The  employment  of 
B  hydrogen  lines,  a,  |9,  y,  permits  the  observations  to  be  made  at 
\  and  with  the  greatest  facility  and  accuracy.  Landolt  further 
led  the  indices  of  each  substance  for  a  series  of  temperatures, 
:  20°  C.  as  the  normal  temperature.  The  bulb  of  the  thermome- 
in  each  case  plunged  directly  into  the  liquid ;  the  prism  and 
ere  heated  to  30°  C.  and  allowed  to  coo\  s\onsW,\\\^  ^A^^r^^x^Tk^ 
ade  from  degree  to  degree.     The  mcilViod  o^  iSL^«£Mt^\Si<^\iV.  ««^- 
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ployed  waa  that  of  ieasit  deviation.  According  to  Caocb j,  the  connectiot 
between  the  wave  length  and  corresponding  index  of  refraction  is  a- 
pressed  by  the  equation 

A'=A+r-, 

in  which  A  is  the  coefficient  of  refraction,  and  B  the  coefficient  of  dis- 
persion. If  the  indices  fia  and  fiy  bo  determined  by  direct  measuremeDt 
for  a  given  substance,  we  have  the  two  equations 

from  which  we  find 


11  1* 
=  ^ 

Thus  for  water  the  indices  found  were 

/ia=  1-33120 
iii0=  1-38723 
iu^  z=  1-34060. 

From  fia  and  f^  and  the  wave  lengths 

ia=  6-533 
iyizi  4-339, 

we  obtain  for  the  constants  A  and  B  at  19®  C.  the  values 

A  =  1-32386 
B  =  0-3 1328. 

Calculating  from  these  the  value  of /z^,  we  find  /w^^:  1-33722,  which 
agrees  very  closely  with  the  actual  measurement,  1*33723.  For  the  line 
1)  the  calculated  index  was  1-33200,  the  value  found  by  direct  measure- 
ment also  1 -3321)0.  The  author  gives  the  values  of  A  and  B  for  each 
substance  at  each  temperature  measured.  With  these  values  he  also 
calculates  the  iiuliccs  of  refraction  of  each  substance  at  the  normal  tem- 
perature of  20°  C.  for  the  st^veu  Fraunhofer's  lines  B  ...  11.  The  n)0«t 
interesting  general  resnits  of  Landolt*s  measurements,  which  begin  with 
formic  and  end  with  cenanthvlic  acid,  are  as  follows.  The  indices  of  re- 
fraction  increase  with  the  number  of  equivalents  of  carbon  and  hydrogen, 
but  bv  no  means  uniformlv.  The  indices  for  all  the  acids  increase  in 
about  the  same  degree  as  the  wavelengths  diminish.  The  curves  for 
the  diffLMent  acids  are  not  equidistant,  l)Ut,  excepting  in  the  case  of 
formic  acid,  are  nearly  parallel.  The  coefficient  A  also  increases  irregn- 
larly  with  the  carbon  and  hvdroijen.  11)6  diminution  in  A  for  1*  C. 
becomes  les«^  from  acetic  acid  upward,  but  the  differences  are  verv  sinilL 
The  chanofe  in  the  case  of  formic  acid  is  less  than  in  any  of  the  olbtn 
The  coefiicieut  B  a\so  \ucY^».s(is  vi*\v\\  \\\<i  \v\crease  of  carbon  and  livdro- 
^en,  except  in  the  case  o^  ?otm\c  ».A«\.     NX%>q  xJsi^  ^^:iw^^\Aviw  «^i  >iift.^^ 


Chemistry.  417 

M  measured  bj  the  difference  My  ^Ma,  incrensefl  with  the  degree  of 
;;id  in  the  series,  excepting  in  the  CAse  of  formic  acid.  The  author 
ises  a  further  discussion  of  the  results  of  his  measurements,  as  well 

examination  of  the  indices  of  the  homologous  alcohols  C2nH2»^2 
.. — Pogg,  Ann.,  cxviii,  353.  w.  o. 

II.   CHEMISTRY. 

On  the  coloring  matters  derived  from  aniline, — Dr.  Hofmakk  has 
shed  an  elegant  investigation  of  the  colors  derived  from  anilin, 
1  places  the  chemical  nature  of  these  substances  in  a  clear  point  of 
Hofmann  finds  that  the  red  coloring  matter,  produced  by  the 
n  of  the  chlorids  of  carbon,  tin,  mercury,  and  other  metals,  and  of 
in  oxydizing  agents  upon  anilin,  is  an  organic  base  which  has  the 
ila  0^^11,3^3.  This  base  he  terms  Rosanilin;  in  a  pure  state  it 
terfet'iiy  cuiurl«;ss  crystalline  body,  slightly  soluble  in  water,  and  be- 
ng  red  on  ex))osure  to  the  air.  It  dissolves  in  alcohol  with  a  dark 
:olor.  The  change  of  color  is  not  accompanied  by  a  change  of 
It.  On  distillation,  the  base  yields  anilin  and  a  carbonaceous  mass, 
lydrate  is  C^^HjgN,,  2H0.  The  base  is  triacid,  but  forms  three 
9  of  salts : 

C^,n,3N3.HCI 

C,oH,9N3.2HCl 

C4oH,9N3.3HCI. 

salts  with  one  equivalent  of  acid  are  very  stable ;  they  exhibit  for 
lost  part  a  green  metallic  lustre  like  the  wings  of  cantharides.  They 
k1  by  transmitted  light,  and  their  solutions  have  a  magnificent  red 
The  salts  with  three  equivalents  of  acids  are  yellowish-brown, 
in  the  mass  and  in  solution.  The  chlorids  C^qIIi^N 3. IICI  and 
IJ9N3.3IICI  unite  with  bichlorid  of  platinum  to  form  uncrystal- 
salis;  the  triacid  chlorid  losos  acid  on  heating  to  100^  C,  and  be- 
s  indigoblue,  which  Hofmann  attributes  to  the  formation  of  an  un- 
3  intermediate  chlorid.  The  author  describes  several  crystallized 
of  rosanilin;  the  acetate  C4oHi9l^3*C4ll404  is  the  most  l>eauti- 
The  action  of  nascent  hydrogen  converts  rosanilin  into  leucanilin, 
I21N3,  which  is  colorless  and  crystalline,  and  forms  salts  containing 
equivalents  of  acid.  Oxydizing  agents  convert  leucanilin  into  ros- 
I,  so  that  Hofmann  compares  the  two  bases  to  blue  and  white  indigo. 
»fmann  has  further  examined  a  beautiful  yellow  coloring  matter 
1  is  formed  in  the  oxydation  of  anilin,  and  which  he  terms  chrys- 
I.  This  base  exists  in  large  quantity  in  the  resinous  substance 
1  accompanies  rosanilin  in  all  the  usual  modes  of  preparation.  The 
in  question  appears  to  have  been  first  prepared  by  Nicholson,  and 
nts  a  fine  yellow  amorphous  powder,  which  is  scarcely  soluble  in 
'  but  very  soluble  in  alcohol  and  ether.  The  formula  of  chrysanilin 
^HjyNj,  and  it  yields  two  classes  of  well  crystallized  salts,  being 
icid  and  biacid.  The  most  remarkable  property  of  this  base  is  the 
ition  of  a  nitrate  so  insoluble  that  chrysanilin  is  the  best  known 
nt  for  nitric  acid.  One  gramme  of  nitrate  of  ^ta^K  \ti  otv^VvVx^  ^\ 
•  immediately  gives  a  crystalline  precipitate  vi\vVv  «l  wAvlXa^ti  ^'l  ^x^^ 
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anilin.  The  formulas  of  the  three  bases  described  by  Hofmann  exhibit 
a  retnarkablo  connoction — a  sort  of  homology  in  which  Hg  i»  the  con- 
Btant  diftereuce.     Thus  we  have 

Clir\'sanilin,  -  -  -  C^^Hj^Ng 
Kosanilin,  -  -  -  -  C^^Hj^Na 
Leucauilin,     -        -        -        C^^H^jNg 

The  conversion  of  chrysanilin  into  rosanilin  and  leucanilin  appears  potn- 
J)le,  but  has  not  yet  been  effected. 

Dr.  Hofmann  has  also  examined  the  beautiful  blue  coloring  matter  ob- 
tained from  crude  rhinolin  by  the  action  of  the  iodids  of  methyl,  ethjl, 
<kc.,  and  termed  cyanin.  The  iodid  of  this  base  has  the  formula  C^^ 
HggNgT.  Another  base  homologous  with  this  is  found  in  the  corame^ 
cial  cyanin.  Its  formuhi  is  O^gHj^NjI,  and  it  appears  to  be  derived 
from  pure  chinolin,  C^gll^N,  while  the  first  mentioned  base  is  derired 
from  lepidin,  C^oHgN.  The  author  distinguishes  two  phases  in  tliii 
reaction.     In  the  first  we  have  the  equation 

0,„H,N+C,„U.,T=C,,H,„NI; 
in  the  second  wo  have 

2C3,1I,,NI+Ka  HO=CeoU33NJ+KI+2HO. 
—  Compies  Rcndus^  liv,  428,  Iv,  817,  849.  w.  o. 

Analytical  Cbemistrt. 

2.   On  the  Analysis  of  Borates  and  Fluoborates, — In  solutions  which 

contain  only  boric  acid  and  alkalies,  Mario nac  [Frcseniusi' a  Zeitschrifi 
fur  Anahfthche  Chcmii\  dritles  Hvr\)  determines  the  former  as  follows: 
The  solution  is  neutralized  with  clilorhydrio  acid  and  chlorid  of  magne- 
sium, or  better,  elilorid  of  niagncsiunj-aniiiioniuin  is  added  in  such  quan- 
tity that  to  one  ])art  of  boric  acid  at  least  two  parts  of  magnesia  are  pres- 
ent. The  liquid  is  now  nwido  ammouiacal  and  finally  is  evaporatevi  to 
dryness  in  a  weiglied  ])latinuni  vessel.  Should  the  addition  uf  aminonia 
cause  a  ])recipitate  which  does  not  readily  vanish  on  warminiX.  sal-am- 
moniac must  be  put  in  until  the  liquid  becomes  clear.  Inuring  the 
evaporation,  it  is  well  to  add  a  few  drops  of  ammonia  from  time  to  time. 
AVhen  the  mass  is  dry  it  is  heated  to  redness,  then  treated  with  boiling 
water,  the  residue  is  collected  on  a  filter  and  washed  with  hot  water 
until  the  wasliiiii^s  are  not  in  the  sliirhtest  allected   by  nitrate  of  silver. 

This  first  residue  contains  together  with  excess  of  magnesia  the  larger 
part  of  the  i>oric  acid.  A  small  amount  of  the  latter  ahvavs  goes  into 
solution.  The  filtrate  and  washings  are  treated  with  ammonia  and 
again  evaporated,  iirnitc<l,  and  washed  as  before.  The  second  filtrate 
and  wa<ihings  are  once  more  treated  in  the  same  manner,  when  greal 
accuracy  is  nnjuired. 

The  three  residues  arc  ignited  together  in  an  open  crucible  as  stron£;ly 
as  possible  and  so  lonir  •''•s  to  de«'om])ose  the  traces  of  chlorid  of  niafl^ne- 
slum  which  they  may  contain.  When  they  are  weighed,  it  oulv  remain* 
to  estimate  the  magnesia  in  tluMU,  to  learn  by  ditferonce  the  quaiititv of 
boric  acid.  This  can  be  done  either  by  dissolving  in  an  acid  and  precipi- 
tating ammoiiia-mugne.Vv'AW  vlvos^liato  or  more  rapidly  by  dissolvina:  ii 
a  Jcnown  volume  of  siawdaviX  ?^m\\>\\v\to  ^q\^  ^\;  ^\i<^^vcv^  W\sX  a.ud  Jete? 
mining  the  excess,  wil\\  W\^  oi  a.w  aNk^\  ?»cAxy!C\Q\\. 


[         "  "        "     =  0'0093     " 
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Should  an  insolnble,  heavy,  gray  residue  remain  on  treating  with  acid, 
it  must  be  collected  and  its  weight  deducted  from  that  of  the  borate  of 
magnesia.     It  is  platinum. 

The  subjoined  example  illustrates  the  method  and  demonstrates  that 
alkali-chlorids  in  large  excess  have  no  serious  influence  on  its  accuracy. 
0*764  grm.  of  pure  borax,  containing  0*280  grra,  of  boric  acid  were 
dissolved  with  2  grm.  of  chlorid  of  sodium  and  3*2  grm.  of  crystallized 
chlorid  of  ammonium-magnesium  were  added. 

Rrst  residue  =  0*6720 )        4  •  ^i  u    •       ^j        fM%aa*T 

-  .     J  _  .         f.  0^-0  r  contamed  bone  acid  =  0*2667  grm. 

contamed  magnesia  =  0*3053  J  * 

Second  residue  =  0*1040 

contained  magnesia  =  0*0947 
Third  residue  z=  00645  )         „  „       ,,     _  ^.^^^o     " 

contained  magnesia  ==0*0625  J  

Total,  0*2780 

Other  determinations  gave  results  of  equal  accnracy.  From  insoluble 
compounds  the  boric  acid  is  obtained  in  solution  by  fusing  with  thrice 
their  weight  of  carbonate  of  soda  and  exhausting  the  mass  with  water. 
In  case  of  silicates  the  alkaline  solution  is  digested  with  chlorid  of  am- 
moninm  to  precipitate  silica. 

When  one  operates  with  a  fluo-boratc  the  solution  of  the  carbonate  of 
soda  fusion  is  digested  with  sal-ammoniac  to  decompose  a  good  share  but 
no/  all  the  soda-carbonate,  and  thereupon  is  precipitated  with  a  neutral 
or  ammoniacal  solution  of  chlorid  of  calcium.  The  precipitate  of  Ca  Fl 
and  CaO  COj  is  washed, — a  matter  easily  accomplished — dried,  gently 
ignited,  treated  with  acetic  acid,  evaporated  to  dryness  and  the  pure 
CaFl  collected,  washed  and  weighed.  The  filtrate,  after  removing  lime 
by  carbonate  and  a  few  drops  of  oxalate  of  ammonia,  may  be  treated  as 
before  described  for  the  estimation  of  boric  acid.  From  a  mixture  of 
2'420  grm.  of  fluor-spar  with  0*382  grm.  of  borax  containing  0*190 
grm.  of  fluorine  and  0*140  grm.  of  boric  acid,  were  obtained  by  this 
process  (except  that  no  fusion  was  made),  0*1883  grm.  of  fluorine  and 
0*1362  grm.  of  bojic  acid.  In  the  analysis  of  borofluorid  of  potassium 
m  loss  of  fluorine  equal  to  1*5  to  1*8  per  cent  occurred  which  Marignac 
thinks  might  have  been  avoided  by  employing  a  caustic  alkali  in  the 
fbsion.  8.  w.  J. 

PBOTOGKAPHT. — 

8.  Collodion, — We  translate  from  La  Moniteur  de  la  Photographie 
for  February  15th,  1863,  the  following  letter  addressed  to  the  editor  by 
A.  Jbanrenaud.  Mr.  Jeanrenaud  is  a  well-known  skillful  amateur  pho- 
tographer. 

•'  Mr,  Editor : — If  you  and  several  other  gentlemen  had  not  requested 
of  me  the  formula  for  the  collodion  I  use,  t  should  perhaps  never  have 
determined  to  publish  it.  In  general,  each  photographer  has  his  own 
special  processes,  so  that  it  may  be  said  that  there  are  as  many  formulas 
for  collodion  as  there  are  operators ;  but,  since  you  judge,  from  the 
results  I  have  obtained,  that  it  will  bo  useful  to  make  my  formula 
known  to  your  readers,  I  do  it  with  the  more  pleasure^  as  I  ho^^ 
that  those  who  shall  take  the  pains  to  try  \\.  V\\\\i«iN^  Ti^T^^s^^ciX^ 
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rep^t  it  This  formula  is  less  empirical  than  it  seems,  for  it  is  there* 
suit  of  a  long  scries  of  researches  and  trials,  conceminfr  which  it  wonld 
be  useless  to  dilate.  Such  as  it  is,  it  is  ffoocf,  and  has  given  me  for 
several  years  very  constant  results ;  and.  I  may  add,  that  unlike  otber 
collodiouH,  time  has  upon  it  no  other  influence  than  to  improve  it^ 
which  has  determined  me  always  to  have  a  supply  a  year  old  on  hand. 

Formula. 

For  one  litre  of  collodion,  as     S5^  flaid  oonoet. 
Ether  at  62®.                     800  grammes,  28}     - 

Alctthol  at  40®.  260        •*  88    "        « 

Very  soluble  irun  cotton,      8        "  123  grains, 

lodid  of  cadmium,  9        "  189     " 

Upon  complete,  solution  twenty-five  drops  of  pure  bromine  are  addei 
The  color  becomes  very  intense,  for  there  is  some  iodine  set  free,  and  t 
consequent  formation  of  bromid  of  cadmium.  From  this  litre  I  extract 
100  grammea— one  tenth  part  of  the  whole  quantity — which  I  place  in 
a  separate  flask.  Into  this  100  grammes  are  dropped  twelve  or  thirteen 
drops  of  hicflily  concentrated  liquid  ammonia.  A  very  thick  golden- 
yellow  precipitate  is  formed,  so  thick  that  it  will  not  mingle  with  the 
supernatant  liquid  even  by  vigorously  shaking  the  flasl^  It  is  noteasf 
to  deflne  with  chemical  exactness  the  constitution  of  this  precipitate; 
but  what  is  certain  is,  that  it  suffices  to  add  to  it  a  few  drops  of  cm* 
tallizable  acetic  acid  to  dissolve  it  and  render  the  collodion  perfectly 
limpid.  This  last  operation  with  acetic  acid  is  somewhat  uncertain, » 
the  quantity  varies  according  to  the  quality  of  the  alcohol  and  ammo- 
nia used.  I  now  pour  back  into  the  first  flask  the  100  grammes  uj»on 
which  I  have  just  operated,  and  let  the  whole  stand  for  fifteen  dajs 
before  usinnr  it.  Duriuc:  this  time  the  collodion,  however  red  it  roar 
be,  changes  gradually  until  it  attains  at  hist  a  pale  straw-color,  which 
tint  it  ought  to  keep.  If  the  collodion  is  found  to  be  insuflHoicntiy 
iodized  (although  the  proportions  above  given  ought  to  be  quite  suffi- 
cicut),  I  ought  to  say  that  it  would  not  be  proper  to  add  the  iodid  of 
cadmium  directly,  or  the  collodion  will  become  cloudy  and  cannot  be 
cleared  by  filtration.  It  is  necessary  to  dissolve  tire  iodid  first  in  a 
small  quantity  of  collodion  separately,  and  mix  afterwards.  In  con- 
clusion, the  collodion  contains  iodids,  bromids  and  acetates.  It  may 
happen,  and  it  does  happen  in  fact,  that  it  forms  in  the  negative  batli 
small  crVvStals  of  acetate  of  silver;  I  have  never  had  any  reason  to  com- 
plain  of  this,  on  the  contrary  I  think  it  is  to  the  reaction  which  pro- 
duces them  that  we  must  attribute  the  good  qualities  of  this  collodion.** 

E.   E. 

III.    METALLURGY. 

1.  Thallium  in  furnace  products  ;  by  W.  T.  Roepper,  (eommunieated 
in  a  letter  to  Prof.  Geo.  J.  Hkush). — In  exaniining  before  the  spectroscope 
some  of  the  dust  deposited  by  the  tunnel-head  flame  on  the  boilers  of  the 
Bethlehem  Iron  Works,  a  sharp,  bright  green  line  flashed  up  midway  be- 
tween the  green  calcium  and  Bao  line,  which,  judging  from  Crookes' 
description,  appeared  lo  b^  iW  v\\w\\\>\m\vcv^^^  vy^tv^^^cture  which  Prof. 
Brush  verified  by  compatv&ow  v^'w^i  f»o\si^  qI  \jaKi>f  ^  Oc\^\A  ^\  '^^^issix 
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Hue  appeared  at  00®  on  the  scale  of  tbe  instrumenty  todium  beioff 
}®  and  tbe  red  and  violet  pota»ium  lines  respectively  at  V  and 
'.  In  addition  to  the  above  lines,  tbe  spectra  of  sodium,  potas- 
I,  lithiara  and  calcium  are  distinctly  displayed  by  this  dust  Thai' 
I  and  the  alkalies  seem  to  exist  iu  the  dust,  at  least  in  part,  as  sal- 
es, which  can  be  extracted  by  water.  Similar  dust  from  one  of  the 
r  furnaces  along  the  Lehigh  gave  the  same  results ;  hence  it  is  not 
cely  that  thallium  is  a  common  product  of  the  anthracite  furnaces, 
is  perhaps  derived  from  the  pyrites  accompanying  the  coal,  though 
ikes  found  the  non-cupriferous  pyrites  to  be  almost  free  from  this 
ent* 

is  only  the  dust  which  remains  lying  on  the  boilers,  or  is  deposited 
ie  iron  doors  or  shutters  of  the  lK)iler-chamber,  which  gives  the  thal<- 

reaction,  while  that  which  has  fallen  to  the  floor  does  not  show  it. 
reason  probably  is,  that  it  is  volatilized  by  the  hiffber  heat  of  the 
s,  and  escapes  through  the  chimney  as  soon  as  it  is  removed  from 
comparatively  lower  temperature  of  the  steam  and  the  outer  doors, 
ih  seem  to  act  as  condensers.  I  have  not  been  able  to  detect  it  in 
lahes  of  anthracite  from  a  common  stove,  while  they  beautifully  dis« 

the  sodium,  potassium  and  lithium  lines, 
thlehem,  Pa^  April  8, 1868. 

Bessemer's  process  for  the  production  of  Iron  and  Steel, — ^This 
lod  for  converting  the  purer  varieties  of  pig-iron  into  steel  and  bar* 
is  constantly  increasing  in  favor  among  European  ironmasters. 
I  a  recent  communication  to  the  ^ Berggeisty'*  Prof.  Tdknkr  states 

thousands  of  cwt.  of  Bessemer-steel  and  iron  are  now  annually 
uced  in  England  and  Sweden ;  that  Bessemer-steel  is  already  an  ar- 

of  commerce  in  Germany ;  and  that  large  works  are  also  being 
ted  for  the  employment  of  ibis  method  in  France. 
Tbenever  the  proper  raw-material  is  used,  Bessemer's  process  gives 

which  in  all  respects  is  fully  equal  to  the  best  varieties  of  cast-steel ; 
iron  of  as  good  quality  as  the  best  forge-iron.  The  loss  in  converting 
iron  into  steel,  by  this  method,  is  12  to  15  pr.  ct,  and  in  making  bar- 

18  to  22  pr.  ct.  In  5  to  10  minutes,  15  to  20  cwt  of  fluid  pig-iron 
converted  into  steel  or  bar-iron  with  scarcely  any  cost  for  fuel,  and 
loat  hand  labor.  The  pressure  of  blast  used  is  from  ^  to  1^  atmo- 
ires,  and  the  amount  is  800  to  1200  cubic  feet  of  cold  air  of  the 
nary  atmospheric  density. 

nly  good  charcoal-iron  is  adapted  for  conversion  by  this  method,  and 
reason  of  the  failure  of  the  earlier  experiments  was  tbe  employment 
mproper  and  inferior  raw-material.     Swedish  pig-iron  is  now  always 

in  England  for  the  production  of  the  best  sorts  of  steel  and  iron. 
>me  of  the  new  iron  works  attempts  have  been  made  to  improve  the 
ity  of  English  pig-iron  which  has  been  carried  to  the  point  of  con- 
on,  by  adding  to  it  melted  Swedish  pig-iron  ;  manganese  compounds 
s  also  been  used  for  the  same  purpose.     But  the  separation  of  the 

iCr.  Crookea  has  recently  announced  that  he  has  found  thallium  in  oompara- 
f  large  quiintitiea  in  the  depofit  from  the  flues  of  Mr.  Spence*s  pyrites  burners 
tDcbestvr.— C7A«m.  Newt,  rii,  160.^-o.  J.  b. 

.  Jotrs.  Sol^Second  Berob,  Vol.  XXXY,  H^o.  106.— lAxt  A^^^ 

54 
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deleterious  substances  associated  with  carbon  in  pig-iron  still  remains  la 
unsolved  problem.  For  the  success  of  this  method,  a  good  quality  of  pi^ 
iron  is  therefore  indispensable,  and  further  a  high  temperature ;  this  \nA 
is  attained  by  converting  large  quantities  of  iron  in  a  single  operation. 
In  Sweden  15  cwt.  for  a  charge  is  tlie  minimum  quantity  used,  and  if 
60  to  100  cwt.  be  employed  the  result  would  be  still  more  favorabk 
In  converting  large  quantities  at  one  operation,  the  cost  is  proportionally 
diminished,  and  the  product  may  also  be  made  more  uniform. 

One  great  advantage  of  Bossemer's  process  is  that  so  much  larfier 
quantities  of  material  can  be  operated  upon  at  one  charge  than  in  the 
ordinary  methods  of  refining,  and  this  quantity  is  not  restricted  witbia 
narrow  limits  as  in  puddling  and  hearth  refining.  For  the  production  of 
the  proper  temperature,  the  relative  amount  of  blast  to  the  pig-iroi 
operated  upon  should  be  carefully  regulated.  If  too  little,  the  prona 
goes  on  slowly,  and  much  heat  is  lost  by  radiation ;  on  the  other  hand,  if 
too  much  blast  is  used,  there  is  also  a  loss  from  the  heat  carried  off  by 
the  air  which  is  forced  through  the  iron  before  it  has  effected  the  desired 
decomposition.  The  pressure  of  the  blast  must,  at  all  events,  be  greater 
than  that  of  the  column  of  iron  in  the  furnace,  in  order  that  the  bath  of 
molten  iron  shall  bo  thoroughly  penetrated  and  the  whole  melted  mm 
set  in  violent  agitation.  In  Sweden  the  pressure  of  half  an  atmospben 
has  in  most  cases  been  found  sufficient,  while  in  England  a  pressure  equal 
to  1-}-  atmosphtfres  has  been  used. 

Tanner  places  particular  emphasis  on  the  employment  of  a  high  pres- 
sure vith  not  blast.  He  says  that  if  the  blast  were  to  be  heateii  to 
200-300*'  C,  or  perhaps  even  to  500-600*^  C,  the  conversion  would  on- 
questionably  proceed  with  great  regularity  and  completeness,  and  the  di^ 
nculties  in  the  inanufacture  of  soft  bar  iron  and  steel  would  be  overcome. 
Further,  it  is  to  l>e  borne  in  mind,  that,  in  order  to  produce  a  civen  va- 
riety of  steel  or  iron,  the  process  of  conversion  must  be  intcrrupte<l  when- 
ever the  refininqf  has  readied  the  desired  point;  this  last  is  determined 
by  observing  tlie  character  of  the  gases  and  sparks  which  escape  fron 
the  furnace,  very  much  as  is  the  case  in  hearth  refining :  practice  h  of 
course  require^l  to  be  able  to  determine  this  point  with  accuracv.  Tb« 
fracture  of  the  metal  serves  as  a  control  in  sorting  the  different  qualities 
Thf  cost  for  furnaoo  repairs  is  much  less  than  was  at  first  anticipate«l,  hot 
the  waste  proiluet  in  conversion  (equal  to  20-30  pr.  ct.  when  the  iron  ii 
made  into  bars)  demands  consideration,  especially  as  no  use  has  vet  bc« 
found  for  this  more  or  less  impure  proiluct.  If,  however,  we  lake  into 
consideration  the  length  of  time  that  has  been  necessary  to  brinrr  th« 
puddling  process  to  its  present  perfection,  while  on  the  other  hand  Besse- 
mer*s  prov*ess  has  accomplished  so  much  in  so  short  a  time,  we  have  evert 
reason  to  hope  that  the  day  is  not  far  distant  when  the  still  romaininf 
dithouliies  in  this  process  will  be  reduced  to  a  minimum. — Poiytfd- 
nischex  Journal,  cl.wi,  447.  [A  wide  field  is  open  for  the  application  of 
Hossoinor's  process  in  this  country,  where  pure  iron  ores,  fully  equal  in 
quality  lo  tho!»e  of  Sweden  and  Norway,  occfir   in  such  abundaoce.- 

o.   J.    B.] 
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IV.  AGRICULTUEAL  CHEMISTRY. 

Atmo9pherie  Nitrite  of  Ammonia  and  its  Origin, — £.'Bobuo  de* 
es  (Ann,  der  Ch,  ti.  Ph.,  cxxv,  21-33)  the  results  of  long  study 
lis  subject,  made  at  the  same  time  as,  but  independently  of,  the 
tigations  of  Bottger  and  Schonbein. 

irral  found  in  the  rain  water  collected  at  the  Paris  Observatory, 
ig  the  year  ending  June,  1852,  an  average  of  151*81  grras.  of  nitric 
and  41*82  grms.  of  ammonia  per  cubic  metre.  These  results  have 
»een  received  with  confidence  on  account  of  the  deficiencies  of  the 
ods  at  Barral^s  disposal  for  the  estimation  of  nitric  acid.  Bous- 
iult,  Bineau,  Lawes  ds  Gilbert,  and  Way  found,  on  the  contrary,  in 
tmospheric  waters  an  excess  of  ammonia  above  that  required  to 

nitrate  with  the  nitric  acid  present^  and  hence  it  has  been  assumed 
there  exist  both  nitrate  and  bicarbonate  of  ammonia  in  the  atmo* 
re.  Bohlig  gives  as  the  result  of  his  researches :  1st,  that  **  normal 
lepheric  air  and  normal  rain-water  never  contain  bicarbonate  of 
onia,  but  do  contain  nitrite  of  ammonia."  2d.  **  The  nitrite  of  am- 
ia  originates  wherever  ozone  comes  in  contact  with  nitrogen,  as  well 

all  cases  of  combustion  in  free  air."  The  experiments  on  which 
irst  of  these  conclusions  is  based  are  purely  qualitative  in  character. 
»rding  to  Boh'lig  the  most  sensitive  reagent  for  free  ammonia  and 
3nate  of  ammonia  is  chlorid  of  mercury — a  solution  containing  but 
nnr  of  ammonia  giving  with  this  salt  a  perceptible  white  turbidity. 
)  cc  of  water  exempt  from  ammonia  (such  is  the  water  of  many 
igs,  but  distilled  water  rarely,)  is  mixed  with  5  drops  of  a  solution  of 
>8ive  sublimate  (1  of  salt  to  30  of  water)  and  the  same  quantity  of 
ntion  of  the  purest  carbonate  of  potash  (1  of  salt  to  50  of  water),  the 
le  remains  perfectly  clear  for  days  together  in  closed  vessels.*  If  the 
ions  are  much  more  concentrated,  oxyd  of  mercury  will  separate, 
ater  containing  ammonia  in  combination  with  the  stronger  acids  be 
d  with  corrosive  sublimate  and  carbonate  of  potash,  the  same  reac- 
— turbidity  from  separation  of  amido-mercnric  chlorid — takes  place 
ippens  with  carbonate  of  ammonia  and  sublimate  alone,  double  de- 
)osition  occurring  between  the  ammonia  salt  and  carbonate  of 
»h. 
>hlig  found,  testing  the  water  of  each  considerable  rain  for  a  year, 

in  no  case  was  any  turbidity  produced  by  sublimate  alone,  while 
mate  and  carbonate  of  potash  together  in  all  cases  gave  a  tur- 
y  or  even  a  precipitate.  Contrary  to  the  statements  of  the  text- 
;S  Bohlig  also  found  that  the  first  portions  of  the  distillate  from 
water  were  exempt  from  ammonia.  Bohlig  thus  concludes  that  the 
lonia  or  carbonate  of  ammonia  found  in  any  case  in  distilling  raia 
r  must  have  come  from  admixture  of  carbonate  of  lime  with  the 
r. 

opposition  to  these  results  we  have  the  statement  of  Boussingault 
the  water  of  fogs,  in  most  cases,  has  a  distinct  and  in  some  a  strong 
ino  reaction,  (Affronomie,  ii,  227-8.)  Besides  it  is  not  easy  to 
rstand  how  the  methods  employed  by  Boussingault  and  Wa.^  xri  1^% 
rmination  of  Ditric  acid  should  not  reaWy  \iave  f^^^ii  ^^  vl^^'qx^. 
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of  nitrons  acid  (calculated  as  nitric  acid).  The  former  first  added 
carbonate  of  potash  to  a  litre  of  the  ivater,  then  slowly  evaporated  to  a 
few  cubic  centimeters  and  finally  estimated  the  oxydizing  e£Pcct  of  the 
supposed  nitric  acid  by  indigo,  in  connection  with  strong  chloiiiydric 
acid.  (Apronomie,  ii,  299).  Way  made  a  pint  of  the  water  alkaline  witk 
lime,  and  boiled  it  down  in  a  long-necked  flask  to  a  small  bulk,  filtered 
from  carbonate  of  lime,  and  evaporated  in  another  flask  to  dryness  at  i 
final  heat  of  350®  F.  This  residue  was  acted  upon  by  iodid  of  silrer 
and  chlorhydric  acid,  and  the  liberated  iodine  was  measured  by  sul- 
phurous acid.  {Jour,  Roy,  Ag,  Soc,  of  England ^  1856,  xvii,  157.) 

Bohlig,  in  the  paper  under  notice,  says,  that  rain  water  or  a  aolntion  of 
nitrite  of  ammonia  may  be  boiled  a  sLort  time,  and  evaporated  to  one- 
third  at  a  gentler  heat,  without  loss  of  nitrite.  The  nitrites  of  lime 
and  potash,  in  presence  of  excess  of  base,  are  supposed,  on  all  hands,  to 
be  fixed  at  ordinary  temperatures.  We  should  expect  then  that  awiter 
containing  nitrite  of  ammonia,  when  evaporated  with  carbonate  of  potKh 
or  lime  water,  would  lose  carbonate  of  ammonia,  or  free  ammonia,  while 
the  nitrons  acid  would  be  completely  retained  in  the  residue. 

According  to  Bohlig,  nitrite  of  ammonia  in  dilute  solution,  thoggh 
suffering  no  chemical  change  by  concentrating  to  a  certain  degree,  ii 
completely  decomposed  by  further  evaporation  at  or  near  212*  F.  On 
the  other  hand,  nitrate  of  ammonia  may  be  boiled  to  dryness  withoBt 
loss.  As,  now,  rain  water  always  acquires  a  blue  color  after  a  longer  or 
shorter  time  with  aeidnlatcd  iodid  of  potassium-starch-paste,  while  the 
residue  of  its  evaporation  to  dryness  docs  not  give  this  reaction,  Bohlig 
concludes  that  nitnto  of  ammonia  is,  while  nitrate  of  ammonia  is  not,  % 
normal  iniijredient  of  atmospheric  waters. 

From  this  resnlt,  it  was  warrantable  to  infer  that  the  atmosphere  itself 
contains  no  nitrate  but  only  nitrite  of  ammonia.  To  examine  the  atmo- 
sphere more  directly,  Bohlig  passed  20  cubic  feet  of  air  slowly  throogh 
a  small  qnantity  of  pure  water.  By  the  above  mentioned  tests  he  found 
no  carbonate  but  some  more  fixed  salt  of  ammonia,  though  he  could 
not  obtain  any  reaction  for  its  acid.  In  imitation  of  rain,  he  now  caused 
pure  water  to  fall  in  a  very  slender  stream  upon  a  long  slip  of  purified 
paper  which  hung  in  the  free  air  and  conveyed  the  water  drop  by  drop 
into  a  capsule  placed  beneath.  The  water  which  had  thus  exposed  an 
enormous  surface  to  the  atmosphere  contained  both  ammonia  and 
nitrous  acid  in  surh  quantity  as  readily  admitted  of  detection,  and  the 
results  of  numerous  trials  in  this  way  made  in  various  conditions  of  the 
atmosphere,  when  the  sky  was  clear  and  when  cloudy,  af\er  thunder 
storms  and  after  long  gentle  rains,  were  always  qualitatively  the  same. 

Bohlig  does  not  admit  that  nitrite  of  ammonia  is  formed  by  the 
direct  union  of  nitrogen  and  water  in  the  act  of  evaporation,  as  Schdn- 
bein  believes;  but  is  of  the  opinion  that  this  compound  is  simply  col- 
lected by  water  from  the  atmosphere,  where  it  previously  existed 

This  explanation  he  conceives  to  account  for  the  following  fact,  vii: 

when  spring  water  that  is  free  from  ammonia  salts  is  distilled,  the  fipt 

portions  that  pass  over  always  render  very  slightly  turbid  the  mixture  of 

mercuric  chlorid  and  cwbowaX^  o^  ^o\»&b.  When  the  distillation  becoma 

rapid,  this  reaction  diaA^^^wa,\>\i\.  x^^iwx^  ^^\w  \l  SXi<^^\^\i«w  ^Vwikened 
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sod  tiben  again  urged.  Here,  the  air,  that  occapiea  the  helm  of  the 
t^Uy  yields,  according  to  Bohlig,  its  nitrite  of  ammonia  to  the  condens- 
ing vapors. 

Oar  anthor  says  farther  that  the  statement  of  Schdnbein,  that  water 
and  nitrogen  anite  directly  to  form  nitrite  of  ammonia,  appears  doubtful, 
because  Uie  evaporation-experiments  of  the  latter  were  made  with  un- 
limited quantities  of  air,  and  no  account  was  taken  of  the  pre^xlstence 
in  it  of  the  nitrite.  But  the  nitrite  always  occurs  in  the  atmosphere, 
though  in  proportions  that  vary  extraordinarily  with  meteorological 
conditions. 

In  the  experiment  just  described,  with  the  slip  of  paper,  Bohlig  often 
observed  that  the  water  evaporated  to  less  than  one-sixth  its  original  bulk 
before  giving  any  reaction  for  nitrous  acid.  This  happened,  for  exam- 
ple, after  a  protracted  rain.  At  other  times,  when  the  weather  was  fine, 
the  water  gave  the  reaction  of  nitrous  acid  after  once  flowing  over  the 
paper,  even  when  its  quantity  was  scarcely  diminished  by  evaporation. 
Behdnbein  often  failed  to  obtain  nitrite,  in  his  own  experiments. 

Further  trials  which  militate  against  Schonbein's  theory  are  the  fol- 
lowing :  50  cc.  of  pure  water  were  distilled  in  a  rapid  stream  of  air 
(more  than  three  cubic  feet)  made  free  from  nitrite  of  ammonia  by  pass- 
ing through  oil  of  vitriol  and  a  Ions  potash  tube.  The  temperature 
rose  from  12^  to  100^  C.  After  cooling,  the  distillate  gave  no  reaction 
either  for  ammonia  or  nitrous  acid.  This  experiment  was  repeated  in 
the  same  manner,  save  that  a  less  quantity  of  unwashed  air  was  passed 
through  it  Both  the  distillate  and  the  residue  in  the  retort  gave  roost 
decided  reactions  for  an  ammonia  salt,  though  nitrous  acid  was  not 
detectable,  from  the  inferior  delicacy  of  the  iodine  starch  test. 

Five  grms.  of  carbonate  of  potash,  free  from  nitrous  acid  and  ammo- 
Dia,  were  allowed  to  deliquesce  in  the  air.  The  liquid  thus  obtained  gave 
rery  evident  reactions  for  nitrite  of  ammonia.  From  this  experiment 
we  might  conclude,  using  Schonbein's  logic,  that  water  in  the  act  of 
condensation  in  presence  of  nitrogen  unites  with  the  latter. 

Bohlig  describes  another  highly  interesting  experiment  Hydrogen, 
illuminating  gas,  and  alcohol,  respectively,  were  burned  in  a  tall  bell-glass 
connected  by  its  tubulure  with  several  Woulfe^s  bottles  containing  pure 
water,  and  finally  with  an  aspirator.  The  combustible  was  thus  consumed 
in  a  stream  of  common  air.  After  several  grammes  of  alcohol  (or 
corresponding  quantities  of  the  gases  mentioned)  were  burned,  the 
water  of  the  absorbing  vessels  was  perceptibly  acid  in  its  reaction,  and 
with  the  iodid-of-potassium-starch  test  struck  at  once  a  deep-blue  color. 
Ammonia  was  present  only  in  minute  traces,  most  perceptibly  in  the 
water  which  condensed  on  the  sides  of  the  bell  and  collected  in  a  capsule 
placed  underneath.  This  result  indicates  that  the  small  amount  of 
nitrite  of  ammonia  found  in  the  acid  liquid  was  not  produced  in  the 
Bzperiment  by  union  of  ii^ter-vapor  and  nitrogen,  but  was  simply  con- 
densed from  the  atmosphere. 

Bohlig  promises  further  researches,  in  which  the  air  that  feeds  the 
Same  shall  be  first  purified  from  nitrite  of  ammonia. 

It  is  plain  that  this  whole  subject  requires  thorough  ex^nmfttLtaL 
rerition.    The  facta  now  in  our  posaeaaion  axe  c^TtMii^^  xlcA.  voSSi^vss^^V^ 
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warrant  tbo  assamption  that  nitrite  of  ammonia  is  formed  from  nitrogen 
and  water ;  while  at  the  same  time  some  of  Schonbciu's  experiments  are 
scarcely  explainable  on  any  other  hypothesis.  8.  w.  j. 

2.  Th€  Nitrogen  Question. — Liebig/  Nickles,'  and  others  regard  the 
theory  of  Schonbein  with  enthusiastic  favor,  since  in  their  view  it  re- 
lieves the  "nitrogen  question"  of  agricultural  chemistry  of  all  embar- 
rassment, and  demonstrates  that  the  atmosphere  is  to  planta  a  source 
as  abundant  as  unfaiiinnr  of  combined  or  assimilable  nitrogen. 

We  must  emphatically  dissent  from  any  such  conclusion,  for  two  reft- 
sons:  1st.  It  is  not  proved  that  there  is  in  the  atmosphere  more  assimi- 
lable nitrogen  than  corresponds  to  what  has  already  been  detennined, 
in  a  manner  that  we  must  at  present  regard  as  entirely  trustworthy,  by 
Way  and  Boussingault.  Lawes  and  Gilbert,  at  Rothamstead,  EnglaiKl, 
collected  all  the  waters  of  rain,  snow,  dew  and  fog  that  coald  be  gath« 
ered  during  the  years  1855-fi.  Way  analyzed  these  waters,  and  found 
in  them,  for  1855,  7'11  lbs.  of  ammonia  and  298  lbs.  of  nilric  (nitrons!) 
acid,  for  1856,  9*53  lbs.  of  ammonia  and  2*80  lbs.  nitric  acid — amonnti 
corresponding  to  0*03  and  8  31  lbs.  of  nitrogen,  respectively,  for  an  acre 
of  surface,  2d.  It  is  not  proved  that  any  nitrogen  is  made  assimilable- 
converted  into  nitrite — by  the  act  of  evaporation.  Until  solid  facts  have 
been  accumulated  to  a  considerable  extent,  especially  until  quantitatire 
investigations  really  demonstrate  that  combined  nitrogen  is  much  more 
abundant  than  appears  from  the  researches  of  Way  and  Boussingiolti  ' 
we  are  not  warranted  in  making  such  positive  deductions  from  the  re- 
sults of  Sc^honbein,  interesting  and  valuable  as  they  are.  s.  w,  j. 

V.    MIN'KRALOfiY   AND   GEOLOGY. 

1.  On  the  co7npositioyi  of  Columhitr. — II.  Rose  considers  this  mineral 
to  be  essentially  a  compound  of  hypocoUunhic  acid  with  protoxvd  of 
iron  and  manganese.  It  is,  however,  difficult  to  deduce  a  rniional  com- 
position from  many  of  the  analyses  of  the  oolumbite  from  Bodenmais 
and  Connecticut.  The  specimens  from  these  localities  vary  exceedingly 
in  their  densities,  their  powder  varies  in  color,  and  by  careful  observation 
it  can  be  seen  that  iluy  are  more  or  less  decomposed.  The  crystals  art 
not  unfrequently  traversed  by  rifts  and  seams,  and,  on  being  broken,  the 
fractured  surftuies  are  often  found  coated  with  a  thin  layer  of  impure 
hypocolumbic  acid,  which  last  can  be  easily  separated  from  the  mineral. 
It  would  appear  that  columbite  is  partially  decomposed  by  the  action  of 
water  and  the  atmosphere,  and  that  a  portion  of  the  iron  nnd  manganese 
is  removed  as  carbonate:  another  portion  of  the  iron  is  converted  into 
the  magnetic  oxyd,  which  gives  the  pulverized  mineral  a  black  color, 
while  the  color  of  the  powder  of  the  undecomposed  mineral  is  cberrT* 
red.  The  specimens  having  the  highest  specitic  gravity  are  those  which 
are  the  most  decomposed.  The  specimens  of  columbite  from  Greenland 
and  from  the  Ilmen  Moimtains  retain  their  original  properties:  thev  ha« 
a  lower  density  than  the  specimens  from  Bodenmais  and  Connecticat, 
and  their  density  is  always  constant;  their  ]K>w(ler  is  clierrv-red,  never 
black.     It  is  only  from  the  analysis  of  these  unaltered  specimens  that  Tr« 

*  CWm\?i\TV  w\\\A\e<\  \.o  N.^T\ev\Vvix^>*\\?cv  edition.  [ 

*  T1q\s  J  0\lTl\a\,  V-^,  XT3LV  ,1^?,.  i 
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can  arriTe  at  a  correct  interpretation  of  the  true  composition  of  this 
mineral. 

Nine  analyses  of  the  columbite  from  Bodenmais  have  heen  made  in 
Rose's  laboratory  by  Rose,  Afdeef,  Jncol>son,  Chandler,  Wnrrcn  and 
Finkener.  The  specimens  examined  showed  the  different  densities  6*39, 
6-078,  6-0V6,  6-071,  6*860,  6*701,  and  5-698.  Those  with  the  highest 
densities  had  a  black  powder,  while  in  the  lighter  specimens  the  powder 
iras  more  of  a  chocolate-brown  or  cherry-red  color.  The  oxygen  ratios 
between  the  bases  and  the  hypocolumbic  acid  in  the  analyses  were : 
1 :  4-07,  1 :  3-96,  1  :  3-7,  1 :  3-87,  1  :  3-66,  1  :  3-63,  1  :  3-4,  1  :  3  34,  and 
1 :  316. 

The  specimens  of  columbite  from  Connecticut  showed  less  alteration 
than  those  from  Bodenmais.  Among  them,  however,  were  some  speci- 
mens with  a  high  specific  gravity  and  having  a  black  powder.  Four 
analyses  by  Rose,  Schlieper,  Chandler  and  Oe&tcn,  on  s])eciD)ens  having 
tlie  densities  6*048,  6*583,  6*708,  5*483,  showed  the  same  peculiarities 
in  regard  to  streak  and  powder  as  observed  in  the  Bodenmais  mineral. 
The  oxygen  ratios  were  1 :  3*63,  1 :  3*48,  1  :  313  and  1  :  31.  The  speci- 
mens which  contained  the  largest  amount  of  hypocolumbic  acid  had  the 
highest  density,  and  had  also  a  black  powder. 

Rose  observes  that  the  columbite  occurring  in  the  Greenland  cryolite 
18  unquestionably  the  purest  yet  found.  The  cr}'stals  have  suffered  no 
decomposition,  and  all  the  specimens  have  therefore  the  same  specific 
gravity.  Selected  fragments  gave  this  density  as  5*374  to  5*370,  in 
powder  5*4 ;  the  powder  had  a  light  cherry-red  color.  Two  analyses  by 
Oesten,  and  one  by  Finkener  gave  the  oxygen  ratio  of  bases  to  acid  as 
1:3-08,1:3*14  and  1:3*11.  The  columbite  from  the  Ilmen  Mts.  is 
also  extremely  pure.  Different  specimens  have  the  same  specific  gravity, 
G.=6*461 — 5*447.  An  analysis  of  this  columbite  by  Oesten  sliows  it 
to  contain  a  small  amount  of  oxyd  of  uranium ;  this  is  not  found  in  co- 
lumbite from  other  localities.  The  Ural  columbite  does  not  contain  any 
yttria  or  magnesia,  as  was  formerly  supposed.  The  relation  of  the  oxy- 
gen of  the  bases  to  the  acid  is  as  1  :  3*06. 

From  these  analyses.  Rose  concludes  that  in  the  purer  varieties  of  co- 
lumbite— those  which  have  suffered  no  alteration  or  decomposition — the 
oxygen  of  the  hypocolumbic  acid  is  three  times  that  of  the  oxygen  of 
the  protoxyd  of  iron  and  manganese,  that  is,  the  relation  of  oxygen  of 
tbe  acid  to  that  of  the  bases  is  as  3  :  1.  An  analogous  relation  exists  in 
wolfram,  the  ratio  between  the  tungstic  acid  and  the  bases  being  3:1, 
aod  the  bases  also  consist  of  protoxyd  of  iron  and  manganese. — Jour, 
prakt,  Chem,,  Ixxxv,  438.  o.  j.  b. 

2.  KiHchtimitey  a  new  min^al. — T.  Koiiovaeff  describes,  under  the 
name  Kischtim-Pariitity  a  new  mineral  from  the  gold-washings  of  the 
Borsowka  river  in  the  district  of  Kischtim  in  the  Ural  Mountains  (Jour, 
prakt.  Chem,,  Ixxxv,  442).  The  mineral  was  not  crystallize<l ;  color  dark 
brownish-yellow,  streak  much  lighter;  fracture  sub-conchoidal ;  lustre 
between  greasy  and  vitreous;  friable,  and  in  small  pieces  transparent. 
6.1=4*784.  13.B.,  at  a  moderate  tem]>eraturo  loses  its  lustre,  becomes  of 
a  dull,  opaque,  opaline  yellow  color;  at  a  high  temperature  it  ^lov(%.,^w4 
on  eooYwghaa  a  high  iustre,  and  a  brick-red  co\ot.    \tx  >\i<^  ^qa^Vc^ca 
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ffives  off  water  and  becomes  darker  colored.  Soluble  id  the  flnzet:  with 
borax  in  the  outer  flame  gives  a  yellow  glass,  in  the  inner  flame  fiunt 
yellow,  which  on  cooling  becomes  colorless ;  with  salt  of  pboephoms  gitei 
the  same  reaction^i  except  that  both  beads  are  colorless  on  oooling: 
The  powder  moistened  with  sulphuric  acid  gives  off  fluohjdric  acid. 
Dissolved  in  chlorhydric  acid,  with  the  evolution  of  carbonic  add,  and 
traces  of  chlorine.  The  acid  solution  gave  no  precipitate  with  salphy- 
dric  acid  gas;  in  the  neutral  solution  sulphid  of  ammonium  gave  aoolOT> 
less  voluminous  precipitate,  insoluble  in  caustic  potashi  but  soluble  in 
excess  of  carbonate  of  ammonia,  thus  indicatmg  the  presence  of  the  ozydi 
of  the  cerium  metals.  The  filtrate  from  the  sulphid  of  am moDium  pre- 
cipitate left  no  residue  on  evaporation  and  ignition,  showing  the  abiaiei 
01  alkalies  and  alkaline  earths.    Three  analyses  gave : 

C  £[  La  Ce  Fl  OQam) 

1.  1719         2-20  87-46  2678  612 

2.  19*65                   85  66            28*84  5-97 
8.                19-80                   6-96 

Mean,     1719        2-20  8656  27-81  6-85  9-89 

From  this,  Korovaeff  deduces  the  formula  6LaC+(€6+Ce,Fl,+2fl)  or 
staO+CeaCFl,  0)'+^,  which  on  calculation  equals  C  17*28,  fi  240,  La  ZH1, 
Oe  25*28,  Fl  7*62,  0  9-60=100-00. 

In  physical  characters,  except  crystallization,  the  mineral  very  doeelf 
approaches  the  parisite  from  Musso,  described  and  analyzed  by  Bunseo. 
The  Kischtim  mineral,  however,  contains  no  lime,  and  on  treatment 
with  chlorliydric  acid  evolvos  chlorine,  indicating  the  presence  of  sesqui- 
oxyd  of  cerium.  Its  specific  gravity  also  differs  materially  from  parisite, 
the  latter  being  4-35,  while  the  Kischtim  mineral  is  4*784.  We  suggest 
the  name  Kischiimitc  as  preferable  to  the  double  name  Kischtim-Paritil 
for  this  new  species.  o.  j.  b. 

3.  Catalorjue  of  the  Miocene  Shells  of  the  Atlantic  Slope  ;  by.  T.  A. 
Conrad. — In  the  last  number  of  the  Proceedings  of  the  Academy  <f 
Natural  Sciences  of  Philadelphia  (Dec,  1862,  pp.  559-582),  Mr.  Con- 
rad has  given  us  a  Catalonrue  which  must  prove  an  invaluable  assistance, 
not  only  to  palieontologists  but  to  those  students  of  recent  zoology  who 
make  the  shells  of  our  coast  a  subject  of  study.  The  notices  of  our 
Miocene  shells  previously  published,  particularly  those  of  Mr.  Conrad 
himself,  are  so  numerous  and  scattered,  that  to  collect  and  index  them, 
— a  necessary  preliminary  to  their  investigation, — would  be  by  far  too 
extended  a  work  for  cverv  one  interested  therein  to  undertake  for  him- 
self.  It  is  a  subject  for  congratulation  that  this  work  is  now  done  for 
all,  by  one  so  competent  and  so  well  acquainted  with  our  Tertiary  Fao* 
nse  as  the  distinguished  author  of  the  "  Catalogue." 

Mr.  Conrad  states  that  the  Miocene  of  our  Atlantic  slope  extendi 
from  New  Jersey  to  South  Carolina,  and  he  includes  in  it  the  so-calW 
"  Pliocene  "  of  the  latter  State.  The  newer  Pliocene  or  Pleistocene  of 
the  coast  rests  immediately  upon  the  Miocene,  and  there  is  no  inte^ 
mingling  of  extinct  forms  between  these  two  formations.  About  580 
species  of  shells  are  found  in  the  Miocene,  the  proportion  of  Conchifen 
to  Gasteropoda  \)e\t\^  \  *.  V\4.  My.  G,  thinks  that  the  proportion  of 
recent  species  generaVVy  acViio^X^^^^^X^o^^^xKu'Oc^ii^cstTssa^^^^    shouU 
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*  greatly  reduced,  and  he  rejects  from  the  list  no  less  than  18  which 
9re  formerly  supposed  to  be  identical  with  recent  forms.  He*  even 
tnbts  whether  any  of  them  are  identical ;  those  that  possibly  are  so 
ting  only  30  in  number,  most  of  which  he  has  not  as  yet  had  an  op- 
ntanity  of  comparing  with  their  recent  analogues  or  co-species.  The 
oHca  hiros  and  JV,  duplicata  of  our  coast  have  fossil  analogues  so 
Mely  resembling  them  that  he  can  find  no  essential  difference  between 
em.  We  would  suggest  that,  in  making  these  comparisons,  specimens 
>m  the  intermediate  Pleistocene  deposits  should  also  be  examined.  If 
few  of  the  denizens  of  that  ancient  Miocene  sea  have  really  survived  to 
e  present  epoch,  we  might  expect  them  to  have  undergone  some  slight 
lange  during  so  great  a  lapse  of  time.  A  comparison  with  those  ex- 
aples  which  lived  at  an  intermediate  epoch  would  go  far  toward  set- 
ng  this  question. 

A  few  words  on  the  nomenclature  employed  by  Mr.  Conrad  will  not  bo 
it  of  place  here.  He  has  followed  the  authors  of  ^*  The  Genera  of 
ecent  Mollusca''  in  restoring  the  **  generic"  names  of  Klein,  and  giving 
em  the  preference  over  the  more  recent,  but  well  established  names 

authors  whose  works  were,  until  very  lately,  universally  accepted, 
gainst  this  we  must  enter  our  protest.  The  generic  nomenclature  of 
e  Mollusca  is  in  a  state  of  extreme  confusion,  and  unless  we  can  find 
me  principle  to  guide  us  in  selection  among  the  older  names  of  these 
oops  of  species,  we  can  never  reach  a  firm  basis.  The  true  principle 
ems  to  be  sufficiently  plain,  and  has,  with  few  exceptions,  been  gene- 
Uy  followed. 

The  system  of  nomenclature  proposed  by  Linnaeus,  the  convenience  of 
liich  has  been  proved  by  an  hundred  years  of  usage,  has  become  the 
V,  and  it  follows  that  no  names  should  be  adopted  as  generic  which 
sre  not  given  in  accordance  with  this  law,  and  by  those  who  under- 
>od  that  they  were  naming  (genera,  in  the  Linneean  sense.  We  would 
»t|  indeed,  join  those  who  consider  that  we  cannot  go  behind  a  partic- 
ar  edition  of  the  ^^SysUma  Naturoe^^  nor  would  we  exclude  from  use 
6  names  proposed  by  all  authors  who  were  not  strictly  binomial  in 
eir  specific  nomenclature.  An  author  may  name  a  genus,  and  give  its 
pe,  without  describing  any  species  whatever  under  it.  But  it  is  essen- 
u  that  an  author  should  acknowledge  genera  as  understood  by  Lin- 
sna,  and  also  that  they  are  composed  of  species  in  the  Linnsean  sense. 
at  Klein,  who  was  an  avowed  enemy  of  the  Linna^an  school,  made  use 
an  entirely  dififerent  system  in  his  '^*'T€ntamen  Methodi  OstracologiccB.^^ 
is  ^species"  avowedly  include  eeveral  species  of  the  Linnsean  kind, 
eh  designated  by  a  '* phrase''  according  to  the  general  usage  amon? 
e-Linnsean  authors.  Witness,  for  instance,  on  p.  114  of  his  work 
lOve  named,  where  we  find, — "  Genus  I,  Patella  integra.  Species  I, 
friata.  1.  Indica,  major,  Blriis  planu^^  etc.  2.  ^'Cypriaj  striis  cra^sU^^ 
3^  and  so  on,  including  22  species  under  the  ** species  Striata,''^  until 
I  come  to  ** Species  II,  Reticulata  seu  clathrata^^  with  7  species ;  '^Spe- 
m  III,  Virgata  vel  circinnala,^^  with  4  species ;  "  Species  IV,  Lavie^^ 
th  5,  and  so  on.  Klein's  speciee  in  fact  correspond  more  nearly  with 
Dnsean  genera.    Again,  very  many  of  his  generic  names  are  com^^^d. 

two  words,  and  the  most  enthusiastic  of  h\s  modc^xxi  Io^Xo'v^t^  d.^  ^^N» 
Ljc  Jour.  Scl-^econd  Series,  Vol.  XXXV,  ISo.  IWS.— ^fi^T^\^K^ 
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olaim  priority  for  these,  with  the  exception  of  H.  and  A.  iLdams,  irbo 
take  Bometiraes  the  first  word  of  the  binomial  phrase  for  the  ffeneiie 
name  to  be  established  I  To  this  objection  it  is  answered  that  whererer 
Klein's  names  are  (accidentally)  uninomial,  they  mast  be  adopted.  But 
if  this  method  of  settling  the  question  be  allowed,  we  shall  have  all 
writers  who  are  affected  with  the  prevailing  rage  for  change^  searching 
through  every  forgotten  and  almost  extinct  work  at  all  relating  to 
natural  history,  which  has  appeared  since  the  invention  of  printings 
•eizing  upon  every  case  in  which  an  author  happened  to  desig^nate  i 
group  of  animals  by  a  single  name,  and  adding  this  to  our  already  OTe^ 
burdened  synonymy,  to  the  suppression  of  the  name  last  in  vogae.  And 
further,  when  we  have  got  to  the  date  of  the  invention  of  prinUnft 
there  will  be  some  who  will  insist  that  the  distribution  of  a  certam 
number  of  copies  of  a  manuscript  constitutes  publication,  and  so  go 
back  to  the  still  older  names  given  by  writers  who  flourished  during 
and  before  the  Middle  Ages !  Naturalists,  averse  to  the  more  seven 
studies  in  the  realm  of  nature  herself,  will  become  archaeolc^sts,  and 
cheaply  earn  reputation  by  seeking  for  prior  names  to  replace  thoio 
which  have  become  well  known. 

We  have  thus  dwelt  upon  Klein's  case  because  it  is  one  of  iInpo^ 
tance,  not  only  as  a  type  of  many,  but  on  account  of  the  great  number 
(about  170)  of  ^*  generic"  names  which  he  proposed,  a  large  number  of 
which  the  authors  of  the  Moerch  and  Adams  school  are  now  cndea?o^ 
ing  to' revive,  and  nearly  all  of  which  are  liable  to  be  pressed  upon  os 
with  as  much  reason  as  the  first  lot  has  been. 

But  to  drop  the  question  of  simple  nomenclature,  we  may,  in  conclu- 
sion, express  the  lively  satisfaction  with  which  we  have  examined  the 
generic  distribution  of  our  Miocene  shells  by  the  author  of  the  ^Caia- 
Jorfuey  Numbers  of  species  formerly  huddled  together  in  old  generic 
groups  are  here  separated  and  given  their  proper  distinct  place  in  the 
system,  and  the  names  proposed  for  the  new  genera  are  for  the  most 
part  very  appropriate.  We  are  now  enabled  satisfactorily  to  compare 
our  Miocene  fauna  with  that  of  Europe,  and  with  that  of  the  actual 
epoch  on  our  own  (*oa>t.  w.  s. 

4.  Geolo(jy  of  Vermont. — Announcement  has  been  issued  by  A.  D. 
Ilager  of  Proctors vi lie,  Vt.,  that  the  Geological  Report  of  Vermont  in 
quarto  will  hereafter  be  disposed  of  by  him  at  six  dollars  a  copy.  The 
edition  is  nearly  exhausted. 

VI.     LOTANY   AND  ZOOLOGY. 

1.  A  new  character  in  the  Fruit  of  Oaks. — jVote  sur  un  ^'otiveau  Car- 
actere  observe  dans  le  Fruit  des  Chenes  ei  sur  la  meilleure  division  i 
adopter  pour  le  Genre  Qurrcus,  is  the  title  of  a  short  article  contrib- 
uted by  Mr.  Alph.  DeOaudolle  to  the  Bihliotheque  Universelk  for  October, 
1862.  It  is  well  known  to  botanists  that  Mr.  De(^ando)le  has  bert 
assiduously  engaged  in  the  elaboration  of  the  order  Capuliferce  for  die 
Prodromus,  and  has  had  before  him  the  authentic  types  of  almost  every 
published  species,  an<l  an  amount  o^  materials  as  to  many  of  them  which, 
•o  far  as  dried  spec\metis  mK^  ^^tv^^  leaves  little  to  be  asked.  The 
present  paper  baa  a  pureX^  \>o\a\v\c»\  XtAet^X,  «^^^\vv^^^^'^\#^«5^  already 
reproduced   in   tb^  ^dinburyK  Jouvwil  of  Ecaetv^^^xi^^^  w\^\sO«cisv 
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noticed  here.  The  new  character  unexpectedly  brought  to  light  is  that 
of  the  position  in  the  acorn  of  the  five  atrophied  ovules  as  respects  the 
•eed,  or  kernel,  which  results  from  the  fertilization  of  the  sixth  ovule,  the 
ohIj  one  which  ever  matures.  DeCandolle  show^  that  the  aborted  ovules 
do  not  disappear  as  the  fruit  grows,  but  persist,  just  as  they  are  well 
kaown  to  do  in  the  Horse-chestnut  and  Buckeye,  and  that  they  may  be 
found  in  the  ripe  acorn  upon  examination.  It  appears  that  the  ovules  in 
this  genus  are  by  no  means  always  8uspende<l  from  the  summit  of  the 
eells,  as  generally  thought,  indeed,  that  they  are  ascending  from  tlie  base 
or  near  it  in  the  common  European  Oak,  and  persist  there  in  the  acorn ; 
ivhile,  however,  they  are  found  above  the  seed  in  four  of  the  five  natural 
•ections  under  which  DeCandolle  arranges  the  species.  But  in  the  great 
section  Lepidobalanus,  which  comprises  all  the  Oaks  of  tlie  northern  parts 
of  the  world,  except  one  of  California,  these  ovules  are  situated  sometimes 
at  the  base,  rarely  about  the  middle,  and  sometimes  near  the  summit  of 
the  seed.  Moreover,  all  the  Oaks  which  mature  their  fruit  the  first  year 
bear  their  atrophied  ovules  at  the  base  of  the  seed,  or  at  least  below  its 
middle.  Oaks  of  biennial  maturation  are  divided  in  this  respect,  some 
having  these  ovules  below,  others  above ;  but  most  of  the  North  Amer- 
ican species  sppear  to  be  in  the  latter  category. 

This  character  of  annual  or  biennial  maturation,  which  DeCandolle 
thinks  has  been  neglected  for  half  a  century  [surely  not  in  this  country, 
where  it  has  been  familiar,  both  popularly  and  scientifically,  ever  since  the 
time  of  the  elder  Michaux],  was  taken  up  by  the  acute  and  excellent  Gay 
in  the  Old  World,  who  showed  that  two  Cork  Oaks  had  been  confounded 
under  the  name  of  Querctis  Suber,  one  with  annual,  the  other  with  bien- 
nial maturation  of  the  fruit.  This  character,  being  of  easy  application  to 
herbarium  specimens  of  any  goodness,  as  well  ns  obvious  in  the  living 
tree,  would  naturally  be  much  relied  on  in  classification.  But,  as  in  the 
case  of  the  two  Cork  Oaks,  so  in  general,  it  is  not  coordinated  with  other 
important  difierences,  and  therefore  it  serves  merely  to  distinguij^h  related 
species,  or  to  subdivide  conveniently  that  portion  of  the  Lepidobalanut 
group  in  which  the  ovules  are  inferior. 

DeCandolle  notices  a  peculiarity  in  the  embryo  of  our  Live  Oak  {Q, 
vtrffif),  viz. :  that  its  cotyledons  are  perfectly  united  into  one  homogeneous 
substance,  while  nothinfr  of  the  sort  appears  in  its  near  relative  Q,  Hex  of 
the  Old  World,  lie  wishes  the  germination  of  the  Live  Oak  to  be  ex- 
amined in  this  respect,  apparently  to  determine  whether  the  mass  consists 
of  two  united  cotyledons  or  of  a  single  cylindrical  one.  A  priori^  we 
could  have  little  doubt;  but  we  solicit  fresh  acorns  of  the  coming  season, 
or  germinating  ones  the  present  year  from  some  southern  posts,     a.  o. 

2.  Species,  considered  as  to  Variation,  Oeographical  Distribution,  and 
Succession, — Etude  snr  VEspece,  a  V occasion  d^une  Revision  de  la  Fam" 
tile  des  Cupuli/ers,  par  M.  Alhh.  DeCandolle. — This  is  the  title  of  a 
aecond  paper  by  Mr.  DeCandolle  growing  out  of  his  study  of  the  Oaks. 
It  was  published  in  the  November  number  of  the  Bihliotheque  Univer- 
9eiie^  and  separately  issued  as  a  pamphlet.  A  less  inspiring  task  could 
bardly  be  assigned  to  a  botanist  than  the  systematic  elaboration  of  the 

Sous  Quercus  and  its  allies.     The  vast  maleT\a\%  tv^^fevoXA^  \«i^^\  '^^ 
itidoVe'a  bunds,  while  disheartening  for  tWir  tviW^  oS«t^<i  %jia^  V^\^ 
ofDoveltf.    The  subject  was  both  extremely  Inle  and  exVt^m^^:^  ^x'S^^v^x. 
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Happily  it  occurred  to  DeCandolle  that  an  interest  might  be  imparted  to 
an  onerous  undertaking,  and  a  work  of  necessity  be  turned  to  good  ac- 
count for  science,  by  studying  the  Oaks  in  view  of  the  question  t^Speda, 

What  this  term  Species  means,  or  should  mean,  in  natural  history, 
what  the  limits  of  species,  inter  se  or  chronologically,  or  in  geographioid 
distribution,  their  modifications,  actual  or  probable,  their  origin,  and  their 
destiny, — these  are  questions  which  surge  up  from  time  to  time;  and  now 
and  then  in  the  progress  of  science  they  come  to  assume  a  new  and  hope- 
ful interest  Botany  and  Zoology,  Geology,  and  what  our  author,  feeling 
the  want  of  a  new  term,  proposes  to  name  EpUmtology^  all  lead  np  to 
and  converge  into  this  class  of  questions,  while  recent  theories  shape  and 
point  the  discussion.  So  we  look  with  eager  interest  to  see  what  ligbt 
the  study  of  Oaks,  by  a  very  careful,  experienced,  and  conservative  botr 
anist,  particularly  couservant  with  the  geographical  relations  of  planti^ 
may  throw  upon  the  subject. 

The  course  of  investigation  in  this  instance  does  not  differ  from  thato^ 
dinarily  pun^ued  by  working  botanists ;  nor,  indeed,  are  the  theoretical  con- 
clusions other  than  those  to  which  a  similar  study  of  otlier  orders  might 
not  have  equally  led.  The  Oaks  afford  a  very  good  occasion  for  the  dii> 
cussion  of  questions  which  press  upon  our  attention,  and  perhaps  thej 
offer  peculiarly  good  materials  on  account  of  the  number  of  fossil  speciei 

Preconceived  notions  about  species  being  laid  aside,  the  specimens  in 
hand  were  distributed,  according  to  their  obvious  resemblances,  into 
groups  of  apparently  identical  or  nearly  identical  forms,  which  were  sev- 
erally examined  and  compared.  Where  specimens  were  few,  as  from 
countries  little  explored,  the  work  was  easy,  but  the  conclusions,  t»  will 
be  seen,  of  small  value.  The  fewer  the  materials,  the  smaller  the  likeli- 
hood of  forms  intermediate  between  any  two,  and — what  does  not  appear 
being  treated  upon  the  old  law -maxim  as  non-existent — species  are  readily 
enough  defined.  Where,  however,  specimens  alx>und,  as  in  the  case  of 
the  Oaks  of  Europe,  of  the  Orient,  and  of  the  United  States,  of  which  the 
specimens  amounted  to  hundreds,  collected  at  different  ages,  in  varied 
localities,  by  botanists  of  all  sorts  of  views  and  predilections, — here  alone 
wore  data  fit  to  draw  useful  conclusions  from.  Here,  as  DeCandolle  re- 
marks, he  had  every  advantage,  being  furnished  with  materials  more 
complete  than  any  one  person  could  hai^e  procured  from  his  own  herbo- 
rizations,  more  varied  than  if  he  had  observed  a  hundred  times  over  the 
same  forms  in  the  same  district,  and  more  impartial  than  if  they  had  all 
been  amassed  by  one  person  with  his  own  ideas  or  predispositions.  So 
that  vast  herbaria,  into  which  contributions  from  every  source  have  flowed 
for  years,  furnish  the  best  possible  data, — at  least  are  far  better  than  any 
practicable  amount  of  pei-sonal  herborization, — for  the  comparative  study 
of  related  forms  occurring  over  wide  tracts  of  territory.    But  as  the  mate- 

'  A  name  which,  at  the  close  of  his  article,  DeCandolle  proposes  for  the  atuig  tf 
the  mccession  of  organized  beings,  to  comprehend,  therefore,  paleontology  and  all 
included  under  what  is  called  geographical  botany  and  soology, — the  whole  formuc 
a  science  parallel  to  geology,— tho  latter  devoted  to  the  history  of  unorgmim 
bodies,  the  former,  to  that  of  organized  beings,  as  respects  origin,  distribution,  lod 
succession.  Wo  are  i\oi  aalUfied  with  the  word,  notwithstanding  the  precedent  of 
palcBontology  ;  since  ontology,  l\iQ  «c\«wc,«  ol  \>^\tv%^\i«&  %3cv  ^^tablished  meaoing  i* 
referring  to  mental  existence, — ^\.  e.,  \%  ^^  %>jtvotvnt«v  w  ^  ^«\tvK\xcv«(\\.  ^\  \&a^w^'^fi» 
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vials  increase,  so  do  the  difiSculties.  Forms,  which  appeared  totally  dis- 
tinct, approach  or  blend  through  indermediate  gradations;  characters, 
stable  10  a  limited  number  of  instances  or  in  a  limited  district,  prove  un- 
stable occasionally,  or  when  observed  over  a  wider  area ;  and  the  prac- 
tical qoestion  is  forced  upon  the  investigator, — what  here  is  probably  fixed 
and  specific,  and  what  is  variant,  pertaining  to  individual,  variety  or  race? 

In  the  examination  of  these  rich  materials,  certain  characters  were 
found  to  vary  upon  the  same  branch,  or  upon  the  same  tree,  sometimes 
according  to  age  or  development,  sometimes  irrespective  of  such  relations 
or  of  any  assignable  reasons.  Such  characters,  of  course,  are  not  specific, 
although  many  of  them  are  such  as  would  have  been  expected  to  be  con* 
atant  in  the  same  species,  and  are  such  as  generally  enter  into  specific  defi- 
nitions. Variations  of  this  sort,  DeCandolle,  with  his  usual  painstaking, 
classifies  and  tabulates,  and  even  expresses  numerically  their  frequency 
in  certain  species.  The  results  are  brought  well  to  view  in  a  systematic 
enumeration, — 

■  {1.)  Of  characters  which  frequently  vary  upon  the  same  branch  :  over 
a  dozen  such  are  mentioned. 

(2.)  Of  those  which  Mometimes  vary  upon  the  same  branch  :  a  smaller 
nnmber  of  these  are  mentioned. 

(3.)  Those  so  rare  that  they  might  be  called  monstrosities. 

Then  he  enumerates  characters,  ten  in  number,  which  he  has  never 
fonnd  to  vary  on  the  same  branch,  and  which,  therefore,  may  better  claim 
to  be  employed  as  specific.  But,  as  among  them  he  includes  the  duration 
of  the  leaves,  the  size  of  the  cupule,  and  the  form  and  size  of  its  scales, 
"which  are  by  no  means  wholly  uniform  in  difierent  trees  of  the  same 
•pecies,  even  these  characters  must  be  taken  with  allowance.  In  fact, 
bavitg  first  brought  together,  as  grou])s  of  the  lowest  order,  those  forms 
which  varied  upon  the  same  stock,  he  next  had  to  combine  similarly 
▼arious  forms  which,  though  not  found  associated  upon  the  same  branch, 
were  thoroughly  blended  by  intermediate  degrees. 

"  The  lower  ^ups  (varieties  or  races)  being  thus  constituted,  T  have  given 
the  rank  of  speeus  to  the  groups  n  ;xt  above  these,  which  difier  in  other  re^^pecti, 
L  e.,  either  in  characters  which  were  not  found  united  upon  certain  individuals, 
or  in  those  which  do  not  show  transitions  from  one  individual  to  another.  For 
the  Oaks  of  regions  sufiiciently  known,  tlio  species  thus  formed  rest  upon  satis- 
fiictory  bases,  of  which  the  proof  can  be  furnished.  It  is  quite  otherwise  with 
those  which  are  represented  in  our  herbaria  by  single  or  few  specimens.  These 
are  provisional  ipecieSy — species  which  may  hereafter  fall  to  the  rank  of  simple 
varieties.  I  have  not  been  inclined  to  prejudge  such  questions ;  indeed,  in  this 
regard,  I  am  not  disposed  to  follow  tliose  authors  whose  tendency  is,  as  they 
aay,  to  reunite  species.  I  never  reunite  them  without  proof  in  each  {Muticular 
caae ;  while  the  notanists  to  whom  I  refer  do  so  on  the  ground  of  analogue  va- 
riations or  transitions  occurring  in  the  same  genus  or  in  the  same  family.  For 
example,  resting  on  the  fact  that  i^ueroju  Iler,  Q.  cocdfera^  Q.  aeutifolia^  die, 
have  the  leaves  sometimes  entire  and  sometimes  toothed  upon  the  same  branch, 
or  present  transitions  from  one  tree  to  another,  I  might  readily  have  united  my 
Q.  JHqfnucahuensis  to  Q.  Sartorii  of  Liebroann,  since  these  two  difier  only  in 
their  entire  or  their  toothed  leaves.  From  the  fact  that  the  length  of  the 
peduncle  varies  in  Q.  Robtar  and  many  other  Oaks,  I  might  have  combined 
Q.  Seenurfifm  Liebm.,  with  Q.  salicifolia  Nee.  I  have  nol  sjitQ\\j»^  ^^^a% 
indnctjons,  bat  bsve  demanded  visible  proof  \n  eacVi  i^as!iicxi\^  tM^  '\&aaB| 
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•pecief  are  thus  left  as  proTisional ;  but  in  proceeding  thoa,  the  progien  tf 
the  tcience  will  be  more  regalar,  and  the  synonymy  less  dependent  npon  tki 
caprice  or  the  theoretical  opinions  of  each  author." 

This  is  safe  and  to  a  certain  degree  judicious,  no  doubt,  m  respects  pub- 
lished species.  Once  admitted,  they  may  stand  until  thej  are  put  dowi 
by  evidence,  direct  or  circumstantial.  Surely  a  species  may  rigfatfally 
be  condemned  on  good  circumstantial  evidence.  Hut  what  course  doei 
DeCandoIte  pursue  in  the  case — of  e very-day  occurrence  to  roost  woridog 
botanists  having  to  elaborate  collections  from  countries  not  so  well  ei* 
plored  as  Europe — when  the  forms  in  question,  or  one  of  the  two^  ait 
•a  yet  unnamed  f  Does  he  introduce  as  a  new  species  every  form  whkk 
be  cannot  connect  by  ocular  proof  with  a  near  relative,  from  which  it 
differs  only  in  particulars  which  he  sees  are  inconstant  in  better  known 
•pecies  of  the  same  group  ?  We  suppose  not.  But  if  so,  little  improft- 
ment  for  the  future  upon  the  state  of  things  revealed  in  the  following 
parapraph  can  be  expected. 

**  In  the  actual  state  of  our  knowledge,  afler  having  seen  nearly  all  tibt 
oriirinal  specimens,  and  in  some  species  as  many  as  200  representativea  ffon 
different  localities,  I  estimate  that,  out  of  the  300  species  or  Cvputi/ent  whidi 
will  be  enumerated  in  the  Prodromus,  two-thirds  at  least  are  provisional  speciM. 
In  general,  when  we  consider  what  a  multitude  of  species  were  described 
from  a  single  apecimen,  or  from  the  forms  of  a  single  locality,  of  a  sin^ 
country,  or  are  oadly  described,  it  is  difficult  to  believe  that  above  one-third 
oftheactu.\l  species  in  botanical  works  will  remain  unchanged." 

SikU  beini^  the  results  of  the  wint  of  ailequato  knowledge,  how  is  it 
liktflv  to  be  when  our.kiiowUvlije  is  I.-uixelv  iucre.'u<ed  ?  The  iudirnientof 
so  i^raoliofd  ;i  l»otani<.t  as  OeCaiulollc  is  important  in  this  regard,  aod  it 
acvorls  witli  that  of  other  botanists  of  o^jual  experience. 

•Tiiey  are  mi>taken/*  he  pi>intedly  asserts,  **  who  repeat  that  the 
greater  p:\rt  of  our  species  are  eleariy  limited,  and  that  tlie  doubtful  spe- 
cies are  in  a  feeble  ininoiity.  This  seemed  to  be  true,  so  long  as  a  genM 
^H$  imperfvvtiy  known,  and  its  species  were  founded  upon  few  s}>eci!nen8, 
th^t  is  to  say.  were  provisional.  Just  as  we  come  to  know  them  better, 
intermetliite  forms  llow  in,  and  doubts  as  to  sfHteific  limits  augment.'^ 

IXCanJolIe  insists,  indc^nJ.  in  this  connection,  that  tho  higher  the  rank 
of  the  fc:rou|»s.  ilie  more  detinite  their  limitation,  or,  iu  other  terras  the 
fewer  the  :unl»iir\ious  or  doubtful  forms;  that  genera  are  more  strictly 
iimltevi  than  sjHvies,  tribes  than  genera,  orders  than  tribes,  <tc.  We  are 
no:  oo:i\ iPvHvi  of  this.  Often  where  it  has  appeared  to  be  so,  advancing 
d:s<v\ery  has  brought  internunliate  forms  to  light,  perplexing  to  the  syi- 
lomsvsj.  "They  are  mistaken,"  we  think  more  than  one  systematic  bot- 
an'>t  wiil  say,  **  w!io  repeat  that  the  greater  part  of  our  natural  orders  and 
tr*vvs  are  at  <v^Iu:r!y  limited,"  however  we  may  agree  that  we  will  limit 
t:\em.  T r  o  v  i >i o n  :\ .  go n  e ra  w  e  s u  p|x»se  are  propor t i o  n  a  1 1 y  h  ard  1  v  less  com- 
mon  ihar  provi>iv'n;u  s|H.cies  ;  and  hundreds  of  genera  are  kept  upon 
c\M>i,U r:t::or.s  of  pr.jrai  pro|)riety  or  general  convenience,  although  well 
kro>»n  :o  s-j.ide  o»i  iato  ailjaoent  ones  by  complete  gradations.  Soro*- 
what  o:*  uiis  jjroaler  liviiy  of  higher  groups,  therefore,  is  rather  apparent 
than  !\.V.  Oi\  the  other  hand,  that  varieties  should  be  less  definite  than 
*|Hvic*^  :"o'  .ows  iroTU  l\\«  nw-  \^tm%  «ii^Q^^«  T\^«Y  ^^^  ranked  as  varie- 
tit**.  rA:>.cr  than  sYK^\«s'^>i«.^»<»>3L%ft  cX  \Jci«aV5^^^^\^x«ix^s-8^ 
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Singular  is  it  may  appear,  we  have  heard  it  denied  that  spontaDeous 
irietiea  ocean  DeCandolle  makes  the  important  announcement  that,  in 
6  Oak  genua,  the  best  known  species  are  just  those  which  present  the 
neatest  number  of  spontaneous  varieties  and  pub-varieties.  The  roaxi- 
lum  is  found  in  Q.  JKo6ur,  with  twenty-eight  varieties,  all  spontaneous. 
f  Q.  Luiitamea  eleven  varieties  are  enumerated,  of  Q.  Calliprinas  ten, 
'  Q.  eoceifera  eight,  ^c.  And  he  significantly  adds  that  ^  these  very 
secies  which  offer  such  numerous  modifications  are  themselves  ordina- 
\j  surronnded  by  other  forms,  provisionally  called  species,  because  of 
le  absence  of  known  transitions  or  variations,  but  to  which  some  of  these 
ill  probably  have  to  be  joined  hereafter/'  The  inference  is  natural,  if 
)t  inevitable,  that  the  difference  between  such  species  and  such  varieties 

only  one  of  degree,  either  as  to  amount  of  divergence,  or  of  heredi- 
iry  fixity,  or  as  to  the  frequency  or  rarity,  at  the  present  time,  of  inter- 
icdiate  forms. 

Tliis  brings  us  to  the  second  section  of  DeCandolle's  article,  in  which 
»  passes  on,  from  the  observation  of  the  present  forms  and  aflSnities  of 
opaliferous  plants,  to  the  consideration  of  their  probable  history  and 
igpn.  Suffice  it  to  say,  that  he  frankly  accepts  the  inferences  derived 
om  the  whole  course  of  observation,  and  even  contemplates  with  satis- 
ction  a  probable  historical  connexion  between  congeneric  species.  He 
ioepts  and,  by  various  considerations  drawn  from  the  geographical  dis- 
ibation  of  European  CupuUferce,  fortifies  the  conclusion — long  ago 
rived  at  by  Edward  Forbes — that  the  present  species,  and  even  some 
'  their  varieties,  date  back  to  about  the  close  of  the  Tertiary  epoch,  since 
bich  time  they  have  been  subject  to  frequent  and  great  changes  of  hab- 
lition  or  limitation,  but  without  appreciable  change  of  specific  form  or 
laracter;  that  is,  without  profounder  changes  than  those  within  which 
apecies  at  the  present  time  is  known  to  vary.  Moreover,  he  is  careful 
»  atate  that  he  is  far  from  concluding  that  the  time  of  the  appearance  of 
species  in  Europe  at  all  indicates  the  time  of  its  origin.  Looking  back 
ill  further  into  the  Tertiary  epoch,  of  which  the  vegetable  remains  indi< 
ite  many  analogous,  but  few,  if  any,  identical  forms,  he  concludes,  with 
[eer  and  others,  Uiat  specific  changes  of  form,  as  well  as  changes  of  sta- 
on,  are  to  be  presumed.    And  finally,  that  *Uhe  theory  of  a  succession 

forms  through  the  deviation  of  anterior  forms  is  the  most  natural  hy« 
Hhesis,  and  the  most  accordant  with  the  known  facts  in  palaeontology, 
eographical  botany  and  zoology,  of  anatomical  structure  and  classi- 
»tion :  but  direct  proof  of  it  is  wanting,  and  moreover,  if  true,  it  must 
ive  taken  place  very  slowly ;  so  slowly  indeed,  that  its  effects  are  dis- 
rnable  only  after  a  lapse  of  time  far  longer  than  our  historic  epoch." 
In  contemplating  the  present  state  of  the  species  of  Cupuli/ercB  in 
urope,  DeCandolle  comes  to  the  conclusion  that,  while  the  Beech  is 
ereasing,  and  extending  its  limits  southward  and  westward  (at  the 
[pense  of  Coni/erce  and  Birches),  the  Common  Oak,  to  some  extent,  and 
e  Turkey  oak  decidedly,  are  diminishing  and  retreating,  and  this  wholly 
respective  of  man's  agency.  This  is  inferred  of  the  Turkey  Oak  from 
16  great  gaps  found  in  its  present  geographical  area,  which  are  other- 
IM  inexplicable,  and  which  he  regards  as  plain  indications  of  ai  ^ekttvsH 
:tinction.  CommuaUy  of  descent  of  all  tbe  indmd'^tX^  ol  «^«csv»b'S&  ^\ 
one  implied  ID  t&ese  and  all  similar  reasonings. 
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An  obvious  result  of  such  partial  extinction  is  clearly  enough  brought 
to  view.  The  European  Oaks  (like  the  American  species)  greatlj  tod 
to  vary, — that  is,  they  manifest  an  active  disposition  to  produce  new 
forms.  Every  form  tends  to  become  hereditary,  and  so  to  pass  from  the 
state  of  mere  variation  to  that  of  race ;  and  of  these  competing  incipient 
races  some  only  will  survive.  Quercus  Robur  ofifers  a  familiar  illustra- 
tion of  the  manner  in  which  one  form  may  in  the  course  of  time  become 
separated  into  two  or  more  distinct  ones. 

To  Linnseus  this  Common  Oak  of  Europe  was  all  of  one  spedes^ 
But  of  late  years  the  greater  number  of  European  botanists  have  re- 
garded it  as  including  three  species,  Q,  pedunculata^  Q.  setfUiflore^  and 
Q,  pubescens.  DeCandolle  looks  with  satisfaction  to  the  independent 
conclusion  which  he  reached  from  a  long  and  patient  study  of  the  forms 
(and  which  Wubb,  Gay,  Benthara  and  others  had  equally  reached),  thst 
the  view  of  Linnseus  was  correct,  inasmuch  as  it  goes  to  show  that  the 
idea  and  the  practical  application  of  the  term  species  have  remained  no- 
ehaopfed  during  the  century  which  has  elansed  since  the  publication  of 
the  Species  Plantarum,  But  the  idea  remaming  unchanged,  the  Iscti 
might  appear  under  a  different  aspect,  and  the  conclusion  be  differenti 
under  a  slight  and  very  supposable  change  of  circumstances.  Of  the 
twenty-eight  spontaneous  varieties  of  Q,  Robur ^  which  DeCandolle  re- 
cognizes, all  but  six,  he  remarks,  fall  naturally  under  the  three  sub-speciei, 
pedunculala^  sessilijlora,  and  pubescens,  and  are  therefore  forms  grouped 
around  these  as  centres;  and,  moreover,  the  few  connecting  forms  are  bj 
no  means  the  most  common.  Were  these  to  die  out,  it  is  clear  that  the 
three  forms  which  have  already  been  so  frequently  taken  for  species,  would 
be  what  the  group  of  four  or  five  provisionally  admitted  species  wbidi 
closely  surround  Q,  Robur  (see  p.  435)  now  are.  The  best  example  of 
sueb  a  case,  as  having  in  all  probability  occurred,  through  geographicil 
segregation  and  partial  extinction,  is  that  of  the  Cedar,  thus  separated 
into  the  Deodar,  the  Lebanon,  and  the  Atlantic  Cedars, — a  case  admirablj 
worked  out  by  Dr.  Hooker  two  or  three  years  ago.* 

A  special  advantage  of  the  Cvpuli/erce  for  determining  the  probable 
antiquity  of  existing  specie^^  in  Europe,  DeCandolle  finds  in  the  size  and 
character  of  their  fruits.  However  it  may  be  with  other  plants  (and  he 
comes  to  the  concluMon  generally  that  marine  currents  and  all  other 
means  of  distant  transport  have  played  only  a  very  small  part  in  the 
actual  dispersion  of  species),  the  transport  of  acorns  and  chestnuts  bj 
natural  causes  across  an  arm  of  the  sea  in  a  condition  to  germinate,  and 
much  more  the  spontaneous  establishment  of  a  forest  of  Oaks  or  Chest- 
nuts in  this  way,  DeCandolle  conceives  to  be  fairly  impossible  in  itself, 
and  contrary  to  all  experience.  From  such  considerations,  i.  e.,  from  the 
actual  dispersion  of  the  existing  species,  with  occasional  aid  from  Post- 
tertiary  deposits,  it  is  thought  to  be  shown  that  the  principal  Cupuli/trm 
of  the  Old  World  attained  their  actual  extension  before  the  present  sep- 
aration of  Sicily,  Sardinia  and  Corsica,  or  of  Britain,  from  the  Europeu 
continent. 

This  view  once  adopted,  and  this  course  once  entered  upon,  has  to  be 
pursued  farther.     Qu^cus  JRobur  of  Europe  with  ita  bevy  of  admitted 

*  Nat.  Hist.  "ftoViev ,  3sii,,  \^^*1.    ^^  VJk»  ^ wsacw^^jC^^-aais, ^\>fi,. 
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ierivatiires,  and  its  attending  species  only  provisionally  admitted  to  that 
"ank,  is  very  closely  related  to  certain  species  of  Eastern  Ana,  and  of 
Oregon  and  California, — so  closely  that  **  a  view  of  the  specimens  by 
lo  means  forbids  the  idea  that  they  have  all  originated  from  Q,  jRobuVf 
>r  have  originated,  with  the  latter,  from  one  or  more  preceding  forms  so 
like  the  present  ones  that  a  naturalist  could  hardly  know  whether  to  call 
them  species  or  varieties."  Moreover,  there  are  fossil  leaves  from  dilu* 
rian  deposits  in  Italy,  figured  by  Oaudin,  which  are  hartlly  distinguish- 
ible  from  those  of  Q.  Bclur  on  the  one  hand,  and  from  those  of  Q.  JDoug* 
lasii,  Ac,  of  California,  on  the  other.  No  such  leaves  are  found  in  any 
Tertiary  deposit  in  Europe ;  but  such  are  found  of.  that  age,  it  appears, 
in  Northwest  America,  where  their  remote  descendants  still  flourish.  So 
tliat  the  probable  genealogy  of  Q,  JRobur,  traceable  in  Europe  up  to  the 
oommencement  of  the  present  epoch,  looks  eastward  and  far  into  the 
past  on  far  distant  shores. 

Q.  lUx,  the  Evergreen  Oak  of  Southern  Europe  and  Northern  Africa, 
reveals  a  similar  archseology ;  but  its  presence  in  Algeria  leads  DeCan- 
dolle  to  regard  it  as  a  much  more  ancient  denizen  of  Europe  than  Q. 
Robur;  and  a  Tertiary  Oak,  Q,  ilicoideSy  from  a  very  old  Miocene  bed  in 
Switzerland,  is  thought  to  be  one  of  its  ancestral  forms.  This  high  an- 
tiquity once  established,  it  follows  almost  of  course  that  the  very  nearly 
related  species  in  Central  Asia,  in  Japan,  in  California,  and  even  our  own 
Uve  Oak  with  its  Mexican  relatives,  may  probably  enough  be  regarded 
is  early  ofl&hoots  from  the  same  stock  with  Q,  Ilex. 

In  brief, — not  to  continue  these  abstracts  and  remarks,  and  without 
rderence  to  Darwin's  particular  theory  (which  DeCandolle  at  the  close 
rery  fairly  considers), — if  existing  species,  or  many  of  them,  are  as 
indent  as  they  are  now  generally  thought  to  be,  and  were  subject  to  the 
physical  and  geographical  changes  (among  them  the  coming  and  the 
going  of  the  Glacial  epoch)  which  this  antiquity  implies ;  if  in  former 
times  tliey  were  as  liable  to  variation  as  they  now  are ;  and  if  the  indi- 
riduals  of  the  same  species  may  claim  a  common  local  origin,  then  we 
cannot  wonder  that  ^  the  theory  of  a  succession  of  forms  by  deviations  of 
interior  forms "  should  be  regarded  as  *Uhe  most  natural  hypotliesis," 
nor  at  the  general  advance  made  towards  its  acceptance  in  some  form 
>r  other. 

The  question  being,  not,  how  plants  and  animals  originated,  but,  how 
same  the  existing  animals  and  plants  to  be  just  where  they  are  and  what 
they  are?  it  is  plain  that  naturalists  interested  in  such  inquiries  are 
mostly  looking  for  the  answer  in  one  direction.  The  general  drift  of 
opinion,  or  at  least  of  expectation,  is  exemplified  by  this  essay  of  DeCan- 
Idle;  and  the  set  and  force  of  the  current  are  seen  by  noticing  how  it 
carries  along  naturalists  of  widely  different  views  and  prepossessions — 
K>n»e  faster  and  farther  than  others, — but  all  in  one  way.  The  tendency 
8,  we  may  say,  to  extend  the  law  of  continuity,  or  something  analogous 
x>  it,  from  inorganic  to  organic  nature,  and  in  the  latter  to  connect  the 
>resent  with  the  past  in  some  sort  of  material  connection.  The  general- 
Efttion  may  indeed  be  expressed  so  as  not  to  assert  that  the  connection  is 
^netic,  as  in  Mr.  Wallace's  formula :    **  Every  species  has  coyscl<^  v^\o 
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existence  coincident  both  in  time  and  space  with  preexisting  closely  allied 
species."  Edward  Forbes,  who  may  be  ca1)ed  the  originator  of  this 
whole  line  of  inquiry,  long  ago  expressed  a  similar  view.  Bat  the  only 
material  sequence  we  know,  or  can  clearly  conceive,  in  plants  and  animal^ 
is  that  from  parent  to  progeny ;  and,  as  DeCandolle  implies,  the  orighi 
of  species  and  that  of  races  can  hardly  be  much  unlike,  Dor  governed  by 
other  than  the  same  laws,  whatever  these  may  be. 

The  progress  of  opinion  upon  this  subject  in  one  generation  is  not 
badly  represented  by  that  of  DeCandolle  himself,  who  is  by  no  means 
prone  to  adopt  new  views  without  much  consideration.  In  an  ele- 
mentary treatise  published  in  the  year  1835,  he  adopted  and,  if  we  rigfatlj 
remember,  vigorously  maintained,  Schouw's  idea  of  the  double  or  nialti- 
ple  origin  of  species,  at  least  of  some  species, — a  view  which  has  been 
carried  out  to  its  ultimate  development  only  perhaps  by  Agassis,  in  the 
denial  of  any  necessary  genetic  connection  among  the  individuals  of  the 
tame  species,  or  of  any  original  localization  more  restricted  than  the  sret 
now  occupied  by  the  species.  But  in  1855,  in  his  Giographie  Botmdqut, 
the  multiple  hypothesis,  although  in  principle  not  abandoned,  is  seen  to 
lose  its  point,  in  view  of  the  probable  high  antiquity  of  existing  species. 
The  actual  vegetation  of  the  world  being  now  regarded  as  a  oonunuation, 
through  numerous  geological,  geomphical,  and  more  recently  bistorical, 
changes,  of  anterior  vegetation.*,  the  actual  distribution  of  plants  is  seen 
to  be  a  consequence  of  preceding  conditions,  and  geological  oonsiden- 
tions,  and  these  alone  may  be  expected  to  explain  all  the  fficts,  many  of 
them  so  curious  and  extraordinary,  of  the  actual  geographical  distriba- 
tion  of  the  species.  In  the  present  essay,  not  only  the  distribution  bat 
the  origin  of  congeneric  species  is  regarded  as  something  derivstiTe; 
whether  derived  by  slow  and  very  gradual  changes  in  the  course  of  s.i!«i 
according  to  Darwin,  or  by  a  sudden,  inexplicable  change  of  their  Ter- 
tiary ancestors,  as  conceived  by  Heer,  DeCandolle  hazards  no  opinioo. 
It  may,  however,  be  inferred  that  he  looks  upon  *  natural  selection' 
(which  he  rather  underrates)  as  a  real,  but  insufficient,  cause ;  while  some 
curious  remarks  (pp.  57-68),  upon  the  number  of  monstrosities  annnaily 
produced,  and  the  possibility  of  their  enduring,  may  be  regarded  as 
favorable  to  Heer's  view. 

As  an  index  to  the  progress  of  opinion  in  the  direction  referred  to,  it 
will  be  interesting  to  compare  Sir  Charles  LyelPs  well  known  chapters  of 
20  or  30  years  ago,  in  which  the  permanence  of  species  was  ably  roaia- 
tained,  with  his  treatment  of  the  same  subject  in  a  work  just  issued  is 
England,  which,  however,  has  not  yet  reached  us. 

A  belief  in  the  derivation  of  species  may  be  maintained  along  with  a 
conviction  of  great  persistence  of  specific  characters.  This  is  the  idea  <rf 
the  excellent  Swiss  vegetable  palaeontologist,  Ileer,  who  imacrines  a  sod- 
den change  of  specific  type  at  certain  periods,  and  perhaf^  is  that  of 
Pictet.  Falconer  adheres  to  somewhat  similar  views  in  his  elaborate  paper 
on  Elephants,  living  and  fossil,  in  the  Natural  History  Review  for  Jana- 
ary  last.  Noting  that  "  there  is  clear  evidence  of  the  true  Mammoth 
having  existed  in  America  long  afler  the  period  of  the  northern  dr% 
when  the  surface  of  Oae  eownX.T'^  \i«A  witUed  down  into  its  present  form,' 
and  also  in  Europe  &o\ale  «&  \^\i»j^<i\i^\i^wAfcmYi\%r^  ^^J^A  Irish  Eft 
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id  on  the  other  hand  that  it  existed  id  England  so  far  back  as  before 
16  deposition  of  the  boulder  Clay ;  also  that  four  well-defined  species  of 
Bsil  Elephant  are  known  to  have  existed  in  Europe ;  that  **  a  vast  num- 
;r  of  the  remains  of  three  of  these  species  liave  been  exhumed  over  a 
rge  area  in  Europe ;  and,  even  in  the  geological  sense,  an  enorinoua 
terval  of  time  has  elapsed  between  the  formation  of  the  most  ancient 
id  the  most  recent  of  these  deposits,  quite  sufficient  to  test  the  persist* 
ice  of  specific  characters  in  an  Elephant,^  he  presents  th^  question : 
Do  then  the  successive  Elephants  occurring  in  these  strata  show  any 
g^s  of  a  passage  from  the  older  form  into  tbe  newer?" 
To  which  tlie  reply  is :  **  If  there  is  one  fact  which  is  impressed  on 
le  conviction  of  the  observer  with  more  force  than  any  other,  it  is  the 
srsistence  and  uniformity  of  the  characters  of  tbe  molar  teeth  in  the 
irliest  known  Mammoth  and  his  most  modem  successor  ....  Assuming 
le  observation  to  be  correct,  what  strong  proof  does  it  not  afiford  of  the 
srsistence  and  constancy,  throughout  vast  intervals  of  time,  of  the  dis- 
nctive  characters  of  those  organs  which  are  most  concerned  in  the  ex- 
tence  and  habits  of  the  species  ?  If  we  cast  a  glance  back  on  the  long 
sta  of  physical  changes  which  our  planet  has  undergone  since  the  Neo- 
no  Epoch,  we  can  nowhere  detect  signs  of  a  revolution  more  sudden 
id  pronounced,  or  more  important  in  its  results,  than  tbe  intercalation 
id  sudden  disappearance  of  the  glacial  period.  Yet  the  'dicyclotherian' 
[ammoth  lived  before  it,  and  passed  through  the  ordeal  of  all  the  hard 
ctremities  it  involved,  bearing  his  organs  of  locomotion  and  digestion 
I  but  unchanged.  Taking  the  group  of  four  European  fossil  species 
)Ove  enumerated,  do  they  show  any  signs  in  the  successive  deposits  of  a 
ansition  from  the  one  form  into  the  other?  Here  again  the  result  of  my 
nervation,  in  so  far  as  it  has  extended  over  the  Enrppean  area,  is,  that 
le  specific  characters  of  the  molars  are  constant  in  each,  within  a  mod- 
ute  range  of  variation,  and  that  we  nowhere  meet  with  intermediate 
rms."  ....  Dr.  Falconer  continues,  (p.  80) : 

^  The  inferences  which  I  draw  from  these  facts  are  not  opposed  to  one  of 
e  leading  propositions  of  Darwin's  theory.  With  him,  I  have  no  faith  in  the 
Hoion  that  the  Mammoth  and  other  extinct  Elephants  made  their  appearance 
iddenly,  afler  the  type  in  which  their  fossil  remains  are  presented  to  us.  The 
oat  rational  view  seems  to  be,  that  they  are  in  some  shape  the  modified  de- 
lendants  of  earlier  progenitors.  But  if  the  asserted  facts  be  correct,  they 
em  clearly  to  indicate  that  the  older  elephants  of  Europe,  such  as  E.  merid' 
naltM  and  E»  arUiquus,  were  not  the  stocks  from  which  the  later  species, 
•  primigtnius  and  E.  Jfricanvs  sprung,  and  that  we  must  look  elsewhere  for 
eir  origin.  The  nearest  afiinity,  and  that  a  very  close  one,  of  the  European 
.  meridionalis  is  with  tlie  Miocene  E,  plamfrons  of  India ;  and  of  £.  /?nim- 
muf,  with  the  existing  India  species. 

**  Another  reflexion  is  equally  strong  in  my  mind, — that  the  means  which 
kve  been  adduced  to  explain  the  origin  of  the  species  by  *  Natural  Selection,' 
a  process  of  variation  from  external  influences,  are  inadequate  to  account  for 
e  phenomena.  The  law  of  phyllotaxis,  which  governs  the  evolution  of  leaves 
ound  the  axis  of  a  plant,  is  as  nearly  constant  in  its  manifestation  as  any  of 
9  physical  laws  connected  with  the  material  world.  Each  instance,  however 
ferent  from  another,  can  be  shown  to  be  a  term  of  some  series  of  continued 
^tions.  When  this  is  coupled  with  the  geometrical  law  governing  the  evo- 
ion  of  form,  so  manifest  in  some  departments  oV  lV\e  BxvwnoX  >8^X!^\|<iQ^S!l^^.  ^^.^ 
7  spiral  ebella  of  the  MoUasctif  it  is  difficoll  to  be\\e\e  \ksX  ^<^t«S&  t^A^  \sw 
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nature,  a  deeper-seated  and  ionnate  principle,  to  the  operation  of  which  Natonl 
Selection  is  merely  an  adjunct  The  whole  range  of  the  Mammalia,  fossil  md 
recent,  cannot  furnish  a  species  which  has  had  a  wider  geographical  distribu- 
tion, and  passed  through  a  longer  term  of  time,  and  through  more  extreme 
changes  of  climatal  conditions,  than  the  Mammoth.  If  species  are  so  unstable, 
and  so  susceptible  of  mutation  tli rough  such  influences,  why  does  that  extinct 
form  stand  out  so  signally  a  monument  of  stability  ?  By  his  admirable  re- 
searches and  earnest  writings,  Darwin  has,  beyond  all  his  cotemporaries,  gi^ea 
an  impulse  to  the  philosophical  investigation  ot  the  most  backward  and  obicare 
branch  of  the  biological  sciences  of  his  day ;  he  has  laid  the  foundations  of  t 
great  edifice ;  but  he  need  not  be  surprised,  if,  in  the  progress  of  section,  the 
superstructure  is  altered  by  his  successors,  like  the  Puomo  of  Milan  from  the 
Roman  to  a  different  style  of  architecture." 

Entertaining  ourselves  the  opinion  that  something  raore  than  natural 
■election  is  requisite  to  account  for  the  orderly  production  and  aacoeBsioQ 
of  species,  we  offer  two  incidental  remarks  upon  the  above  extract 

First,  we  find  in  it, — in  the  phrase  ^^  Natural  Selection,  or  a  process  of 
variation  from  external  influences,'^ — au  example  of  the  very  common 
confusion  of  two  distinct  things,  viz.,  variation  and  natural  selee/toa. 
The  former  has  never  yet  been  shown  to  have  its  cause  in  ^external  ioflo* 
ences,"  nor  to  occur  at  random.  As  we  have  elsewhere  insisted,  if  not 
inexplicable,  it  has  never  been  explained ;  all  we  can  yet  say  is,  that 
plants  and  animals  are  prone  to  vary,  and  that  some  conditions  favor 
variation.  Perhaps  in  this  Dr.  Falconer  may  yet  find  what  he  seeks :  lor 
^'  it  is  difficult  to  believe  that  there  is  not  in  [its]  nature,  a  deeper-seated 
and  innate  principle,  to  the  operation  of  wbicn  Natural  Selection  is  merely 
an  adjunct.^'  The  latter,  which  is  the  ensemble  of  the  external  influencei, 
including  the  coropetition  of  the  individuals  themselves,  picks  out  certain 
variations  as  they  arise,  but  in  no  proper  sense  can  be  said  to  originate 
them. 

Secondly,  although  we  are  not  quite  sure  how  Dr.  Falconer  intends  to 
apply  the  law  of  phyilotaxis  to  illustrate  his  idea,  we  fancy  that  a  perti- 
nent illustration  may  be  drawn  from  it,  in  this  way.  There  are  two 
tpecies  of  phyilotaxis,  perfectly  distinct,  and,  we  suppose,  not  mathemati- 
cally reducible  the  one  to  the  other, — viz.  1,  that  of  alternate  leaves,  with 
its  varieties ;  and,  2,  that  of  verticillate  leaves,  of  which  opposite  leaves 
present  the  simplest  case.  That,  although  generally  constant,  a  change 
from  one  variety  of  alternate  phyilotaxis  to  another  should  occur  on  the 
same  axis,  or  on  succe&^ive  axes,  is  not  surprising,  the  different  sorts  being 
terms  of  a  regular  series, — although  indeed  we  have  not  the  least  idea  as 
to  how  the  change  from  the  one  to  the  other  comes  to  pass.  But  it  is 
interesting,  and  in  this  connection  perhaps  instructive,  to  remark  that, 
while  some  dicotyledonous  plants  hold  to  the  verticillate,  i.  e.,  opposite- 
leaved  phyilotaxis  throughout,  a  larger  number — through  the  operation 
of  some  deep-seated  and  innate  principle,  which  we  cannot  fathom, — 
change  abruptly  into  the  other  species  at  the  second  or  third  node,  and 
ehange  back  again  in  the  flower,  or  else  effect  a  synthesis  of  the  two  spe- 
cies in  a  manner  which  is  puzzling  to  understand.  Here  is  a  change 
from  one  fixed  law  to  another,  as  unaccountable,  if  not  as  great,  as  from 
one  specific  form  to  atvotber. 

An  elaborate  paper  oiv  iV^  n^^^XaNaq^ti  ^l  ^^  T^t^vwry  i^riod  in  the 
Aoutbeast  of  France,  b'j  CowtiX.  0«a\.ow  ^^^^^xNa*^  y^^^^^'^'xss*^'^^  i»a- 
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Set,  Nat,  in  1862,  vol.  xvi,  pp.  300-344, — which  we  have  not  space  to 
analyze, — is  worthy  of  attention  from  the  general  inquirer,  on  account  of 
its  analysis  of  the  Tertiary  flora  into  its  separate  types,  Cretaceous,  Austral, 
Tropical,  and  Boreal,  each  of  which  has  its  separate  and  different  history, 
— and  for  the  announcement  that  **  the  hiatus,  which,  in  the  idea  of  mo^t 
geologists,  intervened  between  the  close  of  the  Cretaceous  and  the  begin- 
ning of  the  Tertiary,  appears  to  ha%'e  had  no  existence,  so  ifar  as  concerns 
the  vegetation ;  that  in  general  it  was  not  by  means  of  a  total  overthrow, 
fulloweil  by  a  complete  new  emission  of  species,  that  the  flora  has  been 
renewed  at  each  successive  period ;  and  that  while  the  plants  of  Southern 
Europe  inherited  from  the  Cretaceous  period  more  or  less  rapidly  disap- 
peared, as  also  the  austral  forms,  and  later  the  tropical  types  (except  the 
Laurel,  the  Myrtle,  and  the  Chamterops  humilis),  the  boreal  types,  coming 
later,  survived  all  the  others,  and  now  compose,  either  in  Europe,  or  in 
the  north  of  Asia,  or  in  North  America,  the  basis  of  the  actual  arbores- 
cent vegetation.  Especially  "  a  very  considerable  number  of  forms  nearly 
identical  with  Tertiary  forms  now  exist  in  America,  where  they  have  found, 
more  easily  than  in  our  [European]  soil — less  vast  and  less  extended  south- 
ward— refuge  from  ulterior  revolutions."  The  extinction  of  species  is  at- 
tributed to  two  kinds  of  causes ;  the  one  material  or  physical,  whether 
■low  or  rapid ;  the  other  inherent  in  the  nature  of  organic  beings,  inces- 
sant, but  slow,  in  a  manner  latent,  but  somehow  assigning  to  the  species, 
as  to  the  individuals,  a  limited  period  of  existence,  and,  in  some  equally 
mysterious  but  wholly  natural  way,  connected  with  the  development  of 
organic  types: — *'By  tyjte  meaning  a  collection  of  vegetable  forms  con- 
structed upon  the  same  plan  of  organization,  of  which  they  reproduce 
the  essential  lineaments  with  certain  secondary  modifications,  and  which 
appear  to  run  back  to  a  common  point  of  departure." 

In  this  community  of  types,  no  less  than  in  the  community  of  certain 
existing  species,  Saporta  recognizes  a  prolonged  material  union  between 
North  America  and  Europe  in  fonuer  times.  Most  naturalists  and  geolo- 
gists reason  in  the  same  way, — some  more  cautiously  tlian  others, — ^yet 
perhaps  most  of  them  seem  not  to  perceive  how  far  such  inferences 
imply  the  doctrine  of  the  common  origin  of  related  species. 

For  obvious  reasons  such  doctrines  are  likely  to  find  more  favor  with 
botanists  than  with  zoologists.  But  with  both  the  advance  in  this  direc- 
tion is  seen  to  have  been  rapid  and  great;  yet  to  us  not  unexpected. 
We  note,  also,  an  evident  disposition,  notwithstanding  some  endeavors  to 
the  contrary,  to  allow  derivative  hypotheses  to  stand  or  fall  upon  their 
own  merits, — to  have  indeed  upon  philosophical  grounds  certain  pre- 
sumptions in  their  favor, — and  to  be,  perhaps,  quite  as  capable  of  being 
turned  to  good  account  as  to  bad  account  in  natural  theology.' 

*  What  the  Rev.  Principal  TuUoch  remarks  in  respect  to  the  philosophy  of  mira- 
des  has  a  pertinent  application  here.     We  quote  at  second  hand  : 

**  The  stontest  advocates  of  interference  can  mean  nothing  more  than  that  the 
Supi^me  Will  has  so  moved  the  hidden  springs  of  nnture  that  a  new  is^ue  arises  on 
given  circumstances.    The  ordinary  issue  is  supplanted  hy  a  higher  issue.    The 
essential  facts  before  us  are  a  certain  set  of  phenomena,  and  a  Higher  Will  moving 
thero.    How  moving  them  ?  is  a  question  for  human  definition ;  the  answer  tu  whi^ 
does  not  and  cannot  affect  the  Divine  meaning  of  the  change.    Y«t  'vlxcffoi "«« t^^^tw^. 
that  this  Higher  Will  is  everywhere  reason  and  wisdom,  \X.  seem^  %.\NnNKt  %ii^^^ 
m»  »  more  comprebensive  view  to  regard  it  as  operating  \>^  «^a^MT^vM^^u  v^  ^^^ 
JatioD,  ntber  thua  hy  interference  or  violation.** 
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Among  the  leading  naturalists,  indeed,  such  views — taken  in  the  wideii 
tense — have  one  and,  so  far  as  we  are  now  aware,  only  one  thorongih 
going  and  thoroughly  consistent  opponent,  viz. :  Mr.  Agassiz. 

Most  naturalists  take  into  their  very  conception  of  a  specie*,  ezplieitlj 
or  by  implication,  the  notion  of  a  roMterial  connection  reaultinf  from  the 
descent  of  tlie  individuals  composing  it  from  a  common  stock,  of  local 
origin.  Mr.  Agassiz  wholly  eliminates  community  of  descent  from  hit 
idea  of  species,  and  even  conceives  a  species  to  have  been  as  numenms  ia 
individuals  and  as  wide  spread  over  space,  or  as  segregated  in  discontin- 
uous spaces,  from  the  first  as  at  a  later  perioil. 

The  station  which  it  inhabits,  therefore,  is  with  other  naturalists  in  no 
wise  essential  to  the  species,  and  may  not  have  been  the  region  of  iti 
origin.  In  Mr.  Agassiz^s  view  the  habitat  is  supposed  to  mark  the  origin, 
and  to  be  a  part  of  the  character  of  the  species.  The  habitat  is  not 
merely  the  place  where  it  is,  but  a  part  of  what  it  is. 

Most  naturalists  recognize  varieties  of  species ;  and  many,  like  DeCsn- 
dolle,  have  come  to  conclude  thnt  varieties  of  the  highest  grade,  or  raoei, 
so  far  partake  of  the  characteristics  of  species,  and  are  so  far  governed 
by  the  samo  laws,  that  it  is  often  very  difficult  to  draw  a  clear  and  certain 
distinction  between  the  two.  Mr.  Agassiz  will  not  allow  that  varieties  or 
races  exist  in  nature,  apart  from  man*s  agency. 

Most  naturalists  believe  that  the  origin  of  species  is  supernatural,  thdr 
dispersion  or  particular  geographical  area,  natural,  and  their  extinctioQ, 
when  they  disappear,  also  the  result  of  physical  causes.  In  the  view  of 
Mr.  Agassiz,  if  rightly  understood,  all  three  are  equally  independent  of 
physical  cause  and  effect,  are  equally  supernatural. 

In  comparing  preceding  periods  with  the  present  and  with  each  other, 
most  naturalists  and  paiiBontologists  now  appear  to  recognize  a  certain 
number  of  species  as  having  survived  from  one  epoch  to  the  next,  or  even 
through  more  than  one  formation,  especially  from  the  Tertiary  into  the 
Post-tertiary  period,  and  from  that  to  the  present  age.  Mr.  Agassiz  ii 
understood  to  believe  in  total  extinctions  and  total  new  creations  at  each 
successive  epoch,  and  even  to  recognize  no  existing  species  as  ever  co- 
temporary  with  extinct  ones,  except  in  the  case  of  recent  exterminatiooi 

These  peculiar  views,  if  sustained,  will  efifectually  dispose  of  every  form 
of  derivative  hypothesis. 

Returning  for  a  moment  to  DeCandolle's  article,  we  are  disposed  to 
notice  his  criticism  of  Linnrous^s  definition'  of  the  terra  species  (PkiL 
BoL^  No.  157) :  Species  tot  numeramus  quot  diversm  formoe  in  prineipio 
sunt  creates, — which  he  declares  illogical,  inapplicable,  and  the  worst  that 
has  been  propounded.  **So,  to  determine  if  a  form  is  specific,  it  is  necei- 
sary  to  go  back  to  its  origin,  which  is  impossible.  A  definition  bj  a 
character  which  can  never  bo  verified  is  no  definition  at  all." 

Now,  as  Linnaeus  practically  applied  the  idea  of  species  with  a  sagacity 
which  has  never  been  surpassed,  and  rarely  equalled,  and  indeed  roaj  be 
aaid  to  have  fixed  its  received  meaning  in  natural  history,  it  may  well 
be  inferred  that  in  the  phrase  above-cit^d  he  did  not  so  much  undertake 
to  frame  a  logical  definition j  as  to  set  forth  the  idea  which,  in  his  opinion, 
lay  at  the  foundaUon  o(  %^(^\«%.  Oa  which  basis  A.  L.  Jussieu  did  coo* 
struct  a  logical  de&u\\AO\i  •.— '^  \\\xTi<i\^\:\\»^<!!^\i\\\^^  V^x^e^^ludividoonua 
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■imilinm  raeeesaio  continuata  ^neratione  renatcentinm.*'  The  funda- 
mental idea  of  species,  we  would  still  maintain,  is  tliat  of  a  chain,  of 
which  genetically-connected  individuals  are  the  links.  That,  in  the 
practical  recognition  of  species,  the  essential  characteristic  has  to  be 
imferred^  is  no  great  objection, — the  general  fact  that  like  engenders  like 
l>eing  an  induction  from  a  vast  number  of  instances,  and  the  only  as- 
aamption  being  that  of  the  uniformity  of  nature.  The  idea  of  gravita* 
tion,  that  of  tlie  atomic  constitution  of  matter,  and  the  like,  equally  have 
to  be  verified  inferential ly.  If  we  still  hold  to  the  idea  of  Linneeus,  and 
of  Agassiz,  that  existing  species  were  created  independently,  and  essen- 
tially all  at  once  at  the  beginning  of  the  present  era,  we  could  not  better 
the  propositions  of  Linneeus  and  of  Jussieu.  If,  on  the  other  hand,  the 
time  has  come  in  which  we  may  accept,  with  DeCandolle,  their  successive 
origination,  at  the  commencement  of  tho  present  era  or  before,  and  even 
by  derivation  from  other  forms,  then  the  ^ in  principio^  of  Linnsens  will 
refer  to  that  time,  whenever  it  was,  and  his  proposition  be  as  sound  and 
wise  as  ever. 

In  his  Oiographie  Sotanique  (ii,  1008-10'7'7)  DeCandolle  discusses 
this  subject  at  length,  and  in  the  same  interest.  Remarking  that  of  the 
two  great  facts  of  species,  viz :  likeness  among  the  individuaie,  and  gene* 
alogieal  connection^  zoologists  have  generally  preferred  the  latter,*  while 
botanists  have  been  divided  in  opinion,  he  pronounces  for  the  former  as 
the  essential  thing,  in  the  following  argumentative  statement: 

^  ^  Quant  k  moi,  j*ai  ^t^  conduit,  dans  ma  definition  de  Tesp^e,  k  mettre  d^- 
cidtoent  la  ressemblance  au-dessus  des  caract^res  de  succession.  Ce  n^est 
paa  seulement  k  cause  dee  circonstances  propres  au  r^gne  v^g^tal,  dont  je 
m'occupe  ezclusivement;  ce  n'est  pas  non  plus  afin  de  sortir  ma  definition  des 
tbtories  et  de  la  rendre  le  plus  possible  utile  aux  naturalistes  descripteurs  et 
nomeoclateurs,  c'est  aussi  par  un  motif  philosophique.  £n  toute  chose  il  faut 
aller  au  fond  des  Questions,  quand  on  le  pent  Or,  pourquoi  la  reproduction 
est-elle  possible,  habituelle,  feconde  indefiniment,  entre  des  ^tres  organist  que 
Doos  dirons  de  la  ro^rae  esp^ce  ?  Parce  qu'ils  se  ressemblent  et  uniqueroent 
4  cause  de  cela.  Loraque  deux  especes  ne  peuvent,  ou,  s'il  s'agit  d'animaux 
■ap^rieurs,  ne  peuvent  et  ne  veulent  se  croiser,  c'est  qu'elles  sont  tr^s  difier- 
entea.  Si  Ton  obtient  des  croisements,  c'est  que  les  individus  sont  analogues ; 
•i  ces  croisementi  donnent  des  produiti  f<&conds,  c'est  que  les  individus  ^taient 
plus  ana]o|rues ;  si  ces  produits  eux-ra^mes  sont  f^&conds,  c*est  que  la  ressem- 
Dlance  ^tait  plus  grande ;  s'ils  sont  fecond  habituellement  et  indefiniment,  c*est 

3ue  la  ressemblance  int^rieure  et  ext^rieure  etait  tr^s  mnde.    Ainsi  le  de^ 
e  ressemblance  est  le  fond'^  la  reproduction  en  est  seulement  la  manifestation 
et  la  mesure,  et  il  est  logique  de  placer  la  cause  au-dessus  de  I'efiet" 

We  are  not  at  all  convinced.  We  still  hold  that  genealogical  connec- 
tion, rather  than  mutual  resemblance  is  the  fundamental  thing, — first  on 
the  ground  of  fact,  and  then  from  the  philosophy  of  the  case.  Practi- 
cally, no  botanist  can  say  what  amount  of  dissimilarity  is  compatible  with 
unity  of  species ;  in  wild  plants  it  is  sometimes  very  great,  in  cultivated 
races,  oflen  enormous.  DeCandolle  himself  informs  us  that  the  different 
▼ariations  which  the  same  Oak  tree  exhibits  are  significant  indications  of 
A  disposition  to  set  up  separate  varieties,  which  becoming  hereditary  may 

*  PSrticalarlv  citing  Flourent :   **  La  ressemblance  n*ett  qu*  una  condition  lecockd- 
airs ;  la  omidUioo  sMeotielle  est  la  descendaikoe ;  ce  VLest  ^aa\a^i«MwcB^i^KDn^^«i^ 
Is  eaeeeaekm  dee  indiridue,  qui  fait  I'esp^.** 
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eoMtitnie  n  race;  he  mdendj  looki  npon  die  entrame  fbriMi  mjd 
Qutreus  Bohur^  $»  having  thus  originated ;  and  on  thk  ground,  iifcrwd 
bom  tranutional  forms,  and  not  fiom  their  mninal  retemUanee,  m  «• 
■uppoio,  he  includes  them  in  that  species.  This  will  be  more  appamt 
should  the  discovery  of  the  transitions,  which  he  leads  us  to  expect,  hsra- 
after  cause  the  four  provisional  species  which  attend  Q,  Roimr  to  bs 
merged  in  that  species.  It  may  rightly  he  replied  that  tJiia  conclunoa 
would  be  arrived  at  from  the  likencM  step  by  step  in  the  seriea  of  fcrm; 
but  the  cause  of  the  likeness  here  is  obviouSb    And  tliia  brings  in  o« 


Not  to  insist  that  the  likeness  is  after  all  the  TariaUop  BOi  the  con* 
stant,  elementi^to  learn  which  is  the  essential  things  resemblaiiee  oMf 
the  individuds  or  their  genetio  conneotion,  we  have  only  to  ask  wUei 
ean  be  the  cause  of  the  other. 

In  hermaphrodite  phints  (the  normal  case),  and  even  aa  the  qnestioDii 
ingeniously  put  by  DeCandolle  in  the  above  extract,  the  former  ssnlj 
cannot  be  tne  cante  of  the  latter,  though  it  may,  in  case  of  crosiiB|, 
offer  oecfuion.  But,  on  the  ground  of  the  most  ftindansental  of  all  thiip 
in  the  constitution  of  plants  and  animals,  **  the  foot  incapable  of  farthar 
analysis,  that  individuals  reproduce  their  like,  that  characteristiei  srt 
inheritable,*^  the  likeness  is  a  direct  natural  oonsequenoe  of  the  gsastk 
succession, — and  it  is  logical  to  place  the  cause  above  the  eflfoot 

We  are  equally  dispoMd  to  combat  a  proposition  of  I>eCandolle^  aboi4 
genera,  elaborately  argued  in  the  OSographie  Botamique^  and  incidnitsUj 
re-affirmed  in  his  present  article,  viz^  that  genera  are  more  natural  tbio 
specieSf  and  are  more  correctly  distinguished  by  people  in  general,  at  is 
snown  by  vernacular  names.  But  we  have  no  space  left  in  which  to 
present  some  evidence  to  the  contrary. 

Here  we  must  abruptly  close  our  long  exposition  of  a  paper  wbidi, 
from  the  scientific  position,  ability,  and  impartiality  of  its  author,  is  likdf 
at  this  time  to  produce  a  marked  impression.  We  would  also  diredl 
attention  to  an  earlier  article  in  the  same  important  periodical  (viz:  in 
the  BibL  Univ.  for  May,  1802),  on  the  European  Flora  and  the  Confi^ 
uration  of  Continents  in  the  Tertiary  Epoch,  a  most  interesting  abstract 
of,  and  commentary  on,  the  introductory  part  of  Heer*s  Flora  Teriiork 
SelvetioB,  as  reedited  and  translated  into  French  by  Gaudin,  with  addi- 
tions by  the  author.  a.  g. 

3.  Flora  Capenns;  by  Dr.  Haryet  and  Dr.^SoNDSR ;  vol.  ii,  1861-62* 
The  sdbond  volume  of  this  excellent  work  extends  from  the  LeffunUmotti 
to  the  Loramthacece  inclusive,  that  is,  it  concludes  the  Polypetalous  ordeis^ 
Almost  half  the  volume  is  devoted  to  the  Leguminosm^  elaborated  by 
Dr.  Harvey,  and  much  the  greater  part  of  the  other  half  is  occupied  bj 
the  BruniaceoBj  by  Dr.  Sonder  (who  assigns  no  definite  character  to 
separate  them  from  Hamamelidece)^  the  CrauulaeeiB,  by  Dr.  Harvey,  the 
MesembryactcB  by  Dr.  Sonder  (Meiembryantkemum  counting  300  spedesi 
including  7  not  sufficiently  known),  and  the  Umhellifera^  by  Dr.  Sender. 
Montinia  b  transferred  by  Dr.  Harvey  from  the  Onagraee^  to  the  San- 
fragaeecB.  The  close  affinity  of  the  latter  order  to  Bo^aeem  is  recognized 
hj  placing  it  and  ita  \mmed\aitA  allies  next  after  Bataeea  in  the  aeries. 

A.0^ 

»  See  this  Jounwd,  Yo\.xxxx,V^\lil^wc<2t^\%^^,'^\WfcA«^5a%«s^^ 
obvious  pcinciple. 
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4.  JFTora  of  (ktnada. — Flore  Canadienne,  ou  Detcriptiom  de  iouta  le$ 
Piant€8  dt9  ForiUy  Champx^  Jardins  et  Saux  da  Canada^  dec. — Par 
TAbb^  L  PaovANcnBR,  Cure  de  Portneuf.  Quebec :  Joseph  Darveau, 
1862.  2  voIr,  8vo.  pp.  812. — It  is  pleasant  to  find  that  Botany  is  attract- 
ing 8o  rnueli  attention  in  Lower  Canada  as  to  call  iuto  existence  a  Cana- 
dian Flora  in  the  French  language ;  and  it  is  much  to  the  credit  of  the 
Abbd  Provancher,  for  zeal  and  enterprise,  that  he  should  have  produced 
such  a  work  as  this,  in  so  goo* I  a  form  and  so  neatly  printed.  It  is  of 
conrse  substantially  a  compilation ;  and  the  author  is  evidently  a  neo- 
phyte, of  limited  acquaintance  with  tlie  pliints  around  him ;  but  he  makes 
II  fair  beginning,  in  a  work  which  may  for  the  present  very  well  serve 
the  educational  end  in  view.  The  critical  Flora  of  Canada  and  the  other 
Provinces  is  yet  to  be  written,  and  will  be  of  a  different  order. 

The  wood  cuts,  **  over  400  in  number,"  which  illustrate  the  orders,  and 
which  here  appear  in  such  novel  guise  with  their  French  environment, 
are  erery  one  taken  from  Gray's  I5otanical  Text  Book,  except  five  of  the 
Ferns  from  the  Manual, — a  preference  which  speaks  more  for  the  good 
taste  of  the  Abb^  than  does  the  omission  to  mention  the  source. 

A.  o. 

5.  Hie  Tendrils  of  Virginia  Creeper  terminating  in  fiat  expansions  or 
disks^  by  means  of  which  this  climber  readily  ascends  smooth  trunks  and 
walls,  appear  to  have  attracted  Mr.  Des  Moulin^s  attention,  at  Bordeaux,  as 
a  grreat  curiosity.  They  are  described  at  length  by  him  in  the  Transactions 
of  the  Linnce€tn  Society  of  that  city.  Before  publishing,  however,  he  had 
become  aware  that  this  peculiarity  was  descril>ed  in  the  Manual  of  Botany 
of  Nortkern  States  in  1856.  We  can  give  him  earlier  dates ;  i.  e.,  Torrey 
i  Graff,  Flora  of  N.  America,  i,  245  (1838);  and  the  venerable  Dr. 
Darlington's  Flora  Cestrica,  2d  ed^  p.  153  (1837).  Probably  there  is  still 
earlier  mention  of  it;  as  the  fact  has  K^en  familiar  to  us  from  boyhood. 
These  disks  are  figured  in  First  Lessons  in  Botany,  p.  38.  We  may  add 
that  on  the  same  plant  may  often  be  seen  these  disk-bearing  tendrils  and 
others  which  act  in  the  ordinary  manner.  Although  we  have  never  seen 
afirial  rootlets  also,  to  verify  the  character  **caule  radicando-scandcnte'*  in 
liichanx,  yet  these  are  mentioned  by  Dr.  Darlington,  who  is  generally  verj 
correct,  and  are  not  unlikely  to  appear  under  favorable  conditions,  as  they 
do  in  the  Southern  Muscadine  Grape.  a.  o. 

6.  Vites  Boreali- American  OB,  par.  K  Durand,  de  VAcademie  des  Scl- 
tnees  Naturelles  de  Philadelphie,  etc.  Memoire  pricidi  d^une  Introduc- 
tion par  M.  Ca.  Des  Moulins,  etc. — In  response  to  demands  from  the 
French  Society  for  Acclimatisation,  and  from  Mr.  Des  Moulins  on  the 
part  of  the  naturalists  and  vine-growers  of  Bordeaux,  the  excellent  Mr. 
Durand  of  Philadelphia,  along  with  other  practical  information,  commu- 
nicated a  condensed  but  very  careful  monograph  of  the  North  American 
species  of  Vitis.  This  monograph, — a  most  laudable  attempt  to  illustrate 
an  extremely  difficult  group  of  species, — is  published  in  the  Aetes  de  la 
SodM  lAnnhne  de  Bordeaux,  vol.  xxiv,  issued  at  the  close  of  the  last 
year,  greatly  amplified  in  bulk  by  the  garrulous  introduction,  intercala- 
tions and  notes  of  its  French  editor.  Seven  pages  of  this  introduction 
are  devoted  mainly  to  a  criticism  of  the  two  words  by  which  the  present 

Am.  Sour,  SolSecokd  Sebiss,  Vol.  XXXV,  "So.  \«S.— ^kT^\^l^. 
S7 
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writer  distinguished  the  genus  AmpelopsiSy  yiz. :  '^disk  none.**  The  sub- 
stance of  the  whole  is,  that  Mr.  Dos  Moulins  admits  that  do  disk  is  to  be 
found  in  the  flower  of  Ampelopsis,  but  thinks  that  he  finds  under  the 
forming  fruit  something  which,  if  it  developed,  would  become  a  disk: 
then  stating,  in  effect,  that  the  disk  in  Ampelidea  is  nothing  more  than 
a  development  of  the  common  receptacle  of  the  flower  (to  which  we  have 
no  present  occasion  to  object),  he  insists  that  this  disk  equally  exists 
*^plns  ou  rmnnsforl^  in  Ampelapsis  where  it  is  not  developed  at  all  A 
reexamination  enables  us  to  say  that  Mr.  Sprague'a  figures  in  the  Genera 
Am,  Bor,  III,,  ii,  pi.  162  are  correct,  and  that  there  is  no  disk  at  all  de- 
veloped in  Ampelopsis,  Such  are  tlie  facts.  If  now  it  be  argued  thtt 
this  genus  should  be  united  to  Vitis  in  spite  of  this  difiference,  we  could 
not  well  object,  knowing  how  variable  the  disk  is  in  different  species  of 
Vitis  (including  CibbusV  and  tliat  a  Brazilian  species  of  the  latter  is 
hardly  distinguishable  from  our  Virginia  Creeper  except  in  its  strongly 
developed  disk.  Bentham  and  Hooker  fiL,  we  observe,  have  recently  made 
this  reduction ;  but  still  upon  an  unfounded  hypothetical  basis.  Tbe^ 
write :  '^Ampelopsii ....  exhibet  discum  cum  ovario  omnino  confluentem;^ 
— a  view  which  we  can  no  more  confirm  by  observation  than  we  can 
that  of  Des  Moulins ;  but  it  has  the  immense  advantage  of  being  stated 
in  fewer  words  than  the  latter  requires  of  pages.  a.  o. 

1,  Vegetable  Prodtietiom  of  the  Feefee  Islands. — A  "Blue  Book," 
entitled  ^  Correspondence  relative  to  the  Fiji  Islands^  May,  1862,  gires 
a  full  and  official  account  of  the  arrangement  between  the  British  Consul, 
Mr.  Pritchard,  and  Ebenezer  Thakombau^  claiming  to  be  king  of  the 
Fiji  Islands,  for  the  cession  of  the  latter  to  the  British  crown,  and  oftbe 
appointment  of  Col.  Smythe  as  a  commission  to  visit  these  islands  and 
to  report  whether  the  acquisition  would  be  desirable, — whereupon  the 
commissioner  visited  the  islands,  accompanied  by  Dr.  B.  Seeroann,  who 
was  instructed  to  explore  and  report  upon  their  vegetable  productions 
and  resources.  Col.  Smythe  yery  sensibly  reported  that  Tbakorobua, 
although  perhaps  the  most  influential  of  the  independent  chiefs,  had  no 
claim  to  the  title  of  king  of  Fiji,  and  that  it  was  inexpedient  to  accept 
his  offer.  What  most  interests  us  is  the  appendix,  containing  Dr.  See- 
mannas  elaborate  Report  on  the  Vegetable  Productions  and  Resources  of 
the  Vitian  or  Fijian  Islands.  This  treats,  1,  of  the  climate,  soil,  and  flora 
in  general  of  these  islands,  and,  2,  of  the  Colonial  Produce,  so-called,  such 
as  sugar,  coffee,  tamarinds  and  tobacco,  which  they  may  be  expected  to 
yield,  as  also  certain  oils  and  fats,  farinas,  and  spices.  3.  The  staple  food 
of  the  people.  This  "is  the  same  all  over  Polynesia,  being  derived,  with 
the  total  exclusion  of  all  grain  and  pulse,  from  the  yam,  the  taro,  the 
banana,  the  plantain,  the  bread  fruit,  and  the  cocoa-nut;  but  the  bulk  of 
it  is  furnished  in  the  different  countries  by  only  one  of  these  plants.  In 
the  Hawaian  group  the  taro  takes  the  lead,  whilst  the  cocoa-nut  is  looked 
upon  as  a  delicacy,  from  which  the  women  were  formerly  altogether  cut  o£ 
In  some  of  the  smaller  coral  islands  the  inhabitants  live  almost  entirely 
upon  cocoa-nuts.  The  Samoans  place  the  bread-fruit  at  the  head  of  th« 
list.  Again,  the  Fijians  think  more  of  the  yam  than  of  the  others,  though 
all  grow  in  their  \9\and%  \xv  \]^^  ^v^atest  perfection,  and  in  an  endless 
number  of  varietieaJ*^     O^  ^\\>\^ix\sA\&V!ji^i^\^^\Q>\v.^\>s.\.^t^^  bread-fruit 
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.mnas  being  the  most  important,  and  the  account  of  the  Ivi,  (/jio* 
edulis),  is  ihe  most  interesting,  now  that  its  botanical  relationship 
en  detected  by  Mr.  Bentham.  4.  Cannihcd  vegetabUi,  the  vegeta* 
ten  with  human  flesh, — formerly  an  important  part  of  Fijian  diet- 
nd  not  yet  entirely  obsolete, — form  the  subject  of  a  separate  section, 
n  fle$h,  it  appear^  is  extremely  difficult  to  digest,  and,  perhaps  on 
count,  was  eaten  with  the  leaves  of  three  vegetables  which  were 
it  to  assist  tlie  process,  viz :  of  Trapkvt  antkropophagorum  and 
im  antkropopkagarum  of  Seemann,  and  of  Omalanthua  pediceila- 
3nth.,  an  Euphorbiaceous  plant  6.  National  Beverages,  Like  the 
Polynesians,  they  prepare  an  intoxicating  drink  from  the  root  of 
methgsticum,  '*  In  order  to  prepare  the  beverage,  it  is  necessary  to 
the  roots  to  minute  particles,  which,  according  to  regular  Polyne* 
mge,  is  done  by  chewing, — a  task,  in  Fiji,  devolving  upon  lads  who 
3und  teeth,  and  who  occupy  a  certain  social  rank  towards  the  man 
om  they  perform(the  office ....  Some  Fijians  make  it  a  point  to  chew 
It  a  quantity  as  possible  in  one  mouthful ;  and  there  is  a  man  of 
rt  at  Veratra,  famous  all  over  the  group,  who  is  able  within  three 
time  to  chew  a  single  mouthful  sufficient  to  intoxicate  fifty  per- 
Although  the  Fijians  drink  the  natural  liquor  of  young  cocoa-nuts, 
'ere  not  acquainted,  nor  were  any  Polynesians  acquainted,  with  the 
extracting  and  fermenting  toddy  from  the  cocoa-nut  palm.  From 
it  is  inferred,  that,  if  the  Polynesians  are  of  Malayan  origin,  they 
lave  left  the  cradle  of  their  race  before  the  extraction  of  toddy  from 
coa-nut  tree,  or  even  the  tree  itself,  was  known  there.  Indeed,  this 
tself  is  thought  to  have  made  its  way  by  the  drifting  of  its  fruits 
the  Pacific  from  east  to  west,  through  the  Polynesian  Islands,  and 
TQ  reached  Ceylon  within  what  may  be  called  historical  times. 
jetable  Poisons,  Under  this  head  is  an  interesting  account  of  the 
iro  (literally  Itch-wood^,  the  Oncocarptu  Viliensis  A.  Gray,  which 
ce  the  Poison  Rhus  of  North  America  and  of  Japan,  only  with  ten- 
rulence.  Indeed,  a  drop  of  the  juice,  falling  upon  the  hand  of  one  of 
emann's  companions,  **  instantly  produced  a  pain  equal  to  that  pro- 
by  contact  with  a  red-hot  poker."  The  JSxccecaria  Agallocha^ 
k  through  the  East,  is  equally  virulent  with  its  ally  the  Manchineel 
The  smoke  of  the  burning  wood  is  used  by  the  Fijians  to  cure 
j^ — a  terribly  severe,  but  sometimes  an  cfiectual,  remedy.  7.  Med* 
Plants,  None  of  real  importance  are  brought  to  light  8.  Scents 
erfames.  These  are  used  for  scenting  the  cocoa-nut  oil  which  the 
I  profusely  apply  to  the  hair  and  to  the  naked  body.  Besides  that 
el  from  several  flowers,  from  the  fruit  of  Parinarium  laurinum 
Eugenia  (Jambosa)  neurocalyx  A.  Gray,  and  from  the  bark  of  a 
)  of  Cinnamomum,  the  most  famous  is  that  yielded  by  the  Sandal- 
of  the  islands,  which,  formerly  abundant  at  Sandalwood  Bay,  is 
Imost  annihilated.  9.  Materials  for  Clothing.  The  tapa^  made  of 
irk  of  the  Paper  Mulberry,  mainly  furnished  what  scanty  clothing 
ieded,  until  the  introduction  of  cheap  cotton  cloth  by  traders.  Sue- 
)  sections  discourse  of  Fibres  used  for  cordage  ;  of  Cotton^  several 
)f  which  have  been  introduced  and  run  wild  io  these  islands,  and 
jtter  sorts  are  now  cultivated  wilk  auccftsa\  ol  T^'!«^^  >^^  \as*x 
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important  being  a  kind  of  kowrie-pino  or  Dammara^  and  Calopkylhm 
inophyllum.  The  wood  of  the  latter,  abundant  by  the  sea-mde,  is  used 
for  canoefl  and  boats,  wliile  its  seed  yields  an  important  oil,  but  tbenKNl 
valued  wood  is  that  of  Aftelia  hijuga  A.  Gr.,  which  is  almost  indestroc- 
•  tible.  Palmi,  Sacred  Groves,  Ornamental  Plants^  &c.,  occupy  the  re- 
maining sections. 

Having  submitted  his  economical  report,  Dr.  Seemann  is  now  turning 
bis  attention  to  the  scientific  botany  of  the  Feejeo  Islands,  where  he  mado 
a  collection  second  in  extent  and  interest  only  to  that  of  the  U.  S,  Expk>^ 
ing  Expedition  under  Commodore  Wilkes.  The  Flora  Viliensis  which  be 
bas  announced  as  in  preparation,  is  to  be  a  royal  quarto  volume  of  about 
400  pages  of  letter  press,  and  1 00  colored  plates  by  Mr.  Fitch, — to  be 
publi;ihed  by  Lovell  Reeve  and  Co.  In  form  and  extent  it  will  therefore 
equal  his  well  known  Botany  of  the  Voyage  of  the  Herald ;  and  it  can 
not  fail  to  be  interesting  and  important. 

A  Synopsis  Planlarum  Vitiensium,  or  List  of  the  Fijian  Plants  at  pres- 
ent known,  has  ju»t  been  issued  by  Dr.  Seemann,  corrected  up  to  dat& 
We  note  that  he  has  overlooked  Mr.  Sullivanl^s  folio,  of  tbe  Musei  of 
Wilkes*  Expedition,  in  which  fifteen  mosses  not  in  his  list  are  enumerated 
or  described  from  these  islands,  and  six  of  them  are  figured.  Tbe  Lichena 
by  Mr.  Tuckerman,  the  Alpcs  by  Prof.  Harvey  and  the  late  Prof.  Bailej, 
and'  the  few  Fungi,  by  Messrs.  Curtis  and  Berkeley,  also  published,  bat 
sparingly  diffused,  may  also  add  something  to  the  list.  ▲.  o. 

8.  New  Edition  of  Oray^s  Manval  of  the  Botany  of  the  Norihenk 
United  Slates, — We  copy  the  Advertisement  to  the  revised  edition,  1863, 
— "The  additions  and  allerations  of  the  Revised  Edition  of  this  work, now 
issued,  are  mainly  the  followinc;: 

**  ].  The  addition  of  an  entirely  new  part,  entitled  Garden  Botant,  ib  Ik- 

TRODUCTIOW     TO    A    KnoWLEPOE     OF     THE     CoBlMON     CULTIVATED    Pla.ITS: 

see  pp.  xxix-lxxxix.  By  tJiis,  the  common  exotics,  no  less  than  the  wild  plaota, 
are  made  available  for  botanical  classes,  which  will  be  a  great  convenience  in 
many  cases.    Most  of  these  cultivated  plants  are  everywhere  con:nicnf  and 

generally  at  hand  for  botanical  illustration ;  and  it  is  desirable  tbat  they  should 
e  scientifically  known  and  rightly  named.  And  there  is  no  great  difficulty 
in  studying  them,  if  double  flowers,  and  those  which  are  otherwise  in  a  nnon- 
•trous  or  unnatural  condition,  be  avoided,  at  least  by  beginners.  It  is  obvi* 
ously  absurd  and  hifrhly  inconvenient  to  mix  in  the  cultivated  with  the  wild 
plants  in  such  a  work  as  this.  But  a  separate  account  of  the  common  exotici, 
annexed  and  subsidiary  to  the  Botany  of  the  JK'ortktm  United  States,  especially 
in  the  School  Edition,  will  doubtless  be  popular  and  useful.  Directions  for 
the  use  of  the  Garden  BoUtny  will  be  found  on  n.  xvii  and  p.  xxix. 

"2.  The  Analytical  Key,  p.  xvii,  upon  which  the  pupil  so  greatly  de- 
pends, has  been  altogether  revised,  much  simplified,  adapted  to  tlie  Gcm^ 
Botany  as  well  as  to  the  Botany  of  the  JSforthem  States,  and  printed  in  a  larger 
type. 

**  3.  Numerous  corrections  in  particulars  have  been  made  throughout  tbe 
body  of  the  work,  whenever  the  required  alterations  could  well  be  efiected 
upon  the  stereotype  plates.  Many  others,  suggested  by  acute  and  obliging 
correspondents,  or  by  my  own  observation,  are  necessarily  deferred  until  the 
work  can  be  recomposed. 

"4.  The  plants  which  have  been  newly  detected  within  our  limits,  and  one 
or  two  which  were  before  OLCcidieTiXA^iX^  Qm\V\j&d^aie  enumerated  and  character- 
ized in  the  Addenda,  p.  xc. 
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**$.  Eight  plates  haye  been  added,  crowded  with  fifforea,  illaatrating  all  the 
genera  ((%  in  number)  of  Grasses.  They  are  wholly  original,  having  been 
orawn  from  nature  and  en^ved  by  Mr.  Sprague.  They  will  be  of  great 
aaaistance  in  the  study  of  this  large,  difficult,  and  important  family. 

^The  flattering  success  which  the  Manual  has  met  with  stimulates  the 
author's  endeavors  towards  its  continued  improvement; — in  regard  to  which 
he  still  solicits  aid  from  his  correspondents.'' 

9.  Botanical  Necrology,  1862.— Of  the  three  botaniBts  of  Holland 
who  all  died  in  the  earlier  weeks  of  the  year  1 862,  viz. :  Blume,  Van 
den  Bosch^  and  De  Vriese,  a  brief  record  was  made  in  this  Journal  for 
May  last 

Prof,  Jf.  N,  Blytt,  of  the  University  of  Christiania,  the  most  distin- 
guished Norwegian  botanist,  died  on  the  26th  of  July  last,  aged  70 
years.  He  had  amassed  vast  materials  for  the  illustration  of  Scandina- 
vian botany,  and  had  commenced  the  publication  of  his  Norges  Flora^ 
die  first  volume  of  which  appeared  in  1861. 

Wm,  Borrer,  £sq.y  of  Heufield  in  Sussex,  England,  one  of  the  vene- 
rable cotemporaries  and  botanical  friends  of  Sir  James  £.  Smith,  and 
whose  name  has  long  been  intimately  associated  with  English  botany, 
died  on  the  10th  of  February,  1862,  in  the  81st  year  of  his  aee. 

Dr.  James  Townshend  Mackag,  the  author  of  the  Flora  Ilibemica^ 
long  the  director  of  the  Botanic  Garden  of  Trinity  College,  Dublin, 
died  five  days  later,  viz:  on  the  15th  of  February,  at  an  age  little  less 
venerable  than  that  attained  by  Mr.  Borrer. 

Dr,  D,  O,  von  Kieser,  the  late  President  of  the  Imperial  German 
Society  of  Naturalists,  and  who  has  been  Professor  of  Medicine  at  the 
University  of  Jena  ever  since  1812,  died  on  the  11th  of  October,  aged 
83  years.  He  is  to  be  honorably  mentioned  among  the  botanists,  on 
account  of  two  early  essays  on  the  anatomy  and  physiology  of  plants, 
one  of  which,  in  the  year  1812,  took  the  prize  offered  by  the  Haarlem 
Academy;  and  for  his  Elements  of  Ike  Anatomy  of  Plants^  the  earliest 
Gerniau  treatise  of  modem  times,  published  in  1815. 

Dr,  Joachim  Steetz,  of  Hamburg,  died  on  the  24th  of  March,  1862, 
in  the  57th  year  of  his  age.  He  was  a  medical  practitioner,  who  de- 
voted bis  leisure  hours  with  assiduity  and  much  success  to  systematic 
botany,  and  especially,  in  his  later  years,  to  the  Composites, 

Mr,  John  Tweedie,  a  Scotch  gardener,  who  visited  Buenos  Ayres  to 
make  botanical  collections  on  the  LaPlata,  the  Parana,  and  the  Uru- 
gnay,  iaCj  more  than  thirty  years  ago,  and  became  so  fond  of  the  coun- 
try that  he  made  it  his  home,  died  at  Santa  Catalina,  near  Buenos 
Ayres,  on  the  first  of  April,  1 862,  at  the  age  of  87.  To  him  we  are 
mainly  indebted  for  the  original  of  the  Verbenas  which  adorn  our  par- 
terres, and  for  many  other  ornamental  cultivated  plants. 

Turning  now  to  our  home  circle,  we  have  to  record  the  honored 
Dames  of  four  of  the  older  cultivators  of  our  science  who  have  been 
removed  from  our  thin  ranks  within  the  last  few  months  :-* 

Benjamin  D,  Greene^  Esq,,  of  Boston,  died  on  the  14th  of  October 
last,  at  the  age  of  60  years.  He  was  born  in  1793,  was  graduated  at 
Harvard  University  in  the  year  1812;  he  first  pursued  legal  studies, 
partly  in  the  then  celebrated  school  at  Litchfield^  ConuecticvLt^  a.tLd  ^%sk 
duJf  Admitted  to  the  Bar  in  Boston.     He  tKen  \jooY  >i^  ^^  %\*>dL^'^  ^V 


medieine,  imd  completed  his  medical  eoane  in  the  sohoob  of  Scothoid 
and  Paris,  taking  nis  medical  degree  at  Edinbnigh  in  the  year  182L 
The  larse  advantages  of  such  a  training  having  been  enjoyed,  Mr. 
Oreene  did  not  engage  in  the  practice  of  either  profession.  An  amph 
inheritance,  which  rendered  professional  exertion  nnneceasary,  coBafb- 
ing  with  a  remarkably  quiet  and  contemplative  dispoait]on«  and  a  n- 
flned  taste,  led  him  to  devote  his  time  to  literary  ciutnre  and  to  scisB- 
tiflc  nnrsaits.  His  fondness  for  botany,  which  early  devebpMBd,  wai 
stimulated  b^  perw>nal  intercourM  with  various  European  botanisli,  sad 
especially  with  his  surviving  friend,  the  now  venerable  Sir  Wbl  Hookup 
then  Professor  in  the  Universitv  of  Glasgow,  to  whom  he  naftoially  bs> 
eame  much  attached,  and  by  whom  he  was  highly  mqpredated. 

In  botany,  as  in  evenrthing  else,  Mr.  Oreene  sought  to  be  rikady 
QsefuL    He  never  himself  published  any  of  his  discoveries  ar  obssnap 
tions.    The  few  species  to  which  his  name  is  annexed  were  given  to 
the  worid  at  second-hand.     But  his  collections  were  extensive^  kh 
original  observaUons  numerous  and  accurate,  and  both  wen  fiedj 
placed  at  the  disposal  of  working  botanists.    He  early  saw  that  .tM 
grreat  obstacles  to  the  advantageous  prosecution  of  botanical  inveH^ 
tions  in  this  country,  and  especially  in  New  England,  were  the  wsatof 
books  and  the  want  of  authentic  collections;  and  diese  deudeiatshs 
endeavored,  so  fer  as  he  could,  to  supply.    He  gathered  a  choies  bo- 
tanical library,  he  encouraffed  explorations,  and  he  subscribed  to  sll  ths  ' 
large  purchasable  North  American  collections, — beginning  widi  thou 
of  I)rummond  in  the  Southern  United  States  and  in  the  uien  Mexieas 
province  of  Texas.    These,  being  distributed  under  numbers,  among 
the  principal  herbaria  of  the  world,  and  named  or  referred  to  io  idodo- 
graphs  or  other  botanical  works,  were  of  prime  importance  as  standards 
of  comparison.     Such  collections  and  snch  books  as  Mr.  Greene  broogbt 
together  were  just  the  apparatus  most  needed  at  that  time  in  this  coon- 
try  ;  and  now,  when  our  wants  arc  somewhat  better  supplied,  we  should 
not  forget  the  essential  service  which  they  have  rendered,  nor  the  dit- 
interested  kindness  with  which  their  most  amiable  and  excellent  owna 
always  placed  them  at  the  disposal  of  those  who  could  advantageously 
use  them.     Mr.  Greene's  botanical  library  and  collections  have  been,  bj 
gift  and  by  bequest,  consigned  to  the  Boston  Society  of  Natural  History, 
of  which  he  was  one  of  the  founders  and  the  first  President, — and  hj 
which  they  will  be  preserved  for  the  benefit  of  future  New  Engknd 
botanists,  by  whom  his  memory  should  ever  be  gratefully  cherished. 
The  genus  Greenec^  established  by  Wight  and  Arnott  upon  two  ran 
Bublaceous  shrubs  of  India,  barely  anticipated  a  similar  dedication  hj 
his  old  friend  Mr.  NuttaJl,  of  a  curious  Grass  of  Arkansas  and  Texsi, 
and  will  perpetuate  his  name  in  the  annals  of  the  science  which  he  lov- 
ingly cultivated. 

Dr,  Asahel  Ciapp,  of  New  Albany,  Indiana,  died  on  the  17th  of  Jk- 
ceraber  last,  as  has  already  been  announced  in  the  current  volume  of 
this  Journal  (p.  306).  We  are  not  informed  of  the  particulars  of  hii 
life,  nor  of  his  exact  age,  but  we  suppose  he  had  nearly  or  quite  resched 
his  three-score  years  and  ten.  Ilis  only  botanical  publication  is  one  of 
merit  and  importance,  \\x.^  A  Synvpna  or  &\)%\«maiU  QnUdoqw  of  tkt 
"^  "  '     *  Planii  of  the  UnlUd  StaUs^  ^Yw^bL  I^tbu^  ^aa^  ^^^^^sss&b^^ 
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22  pages.  It  was  presented  to  the  American  Medical  Association  in 
[ay,  1852,  and  published  during  that  year,  at  Philadelphia.  A  rare 
lant  of  the  order  Compontce^  which  inhabits  the  southern  borders  of 
exas^  was  dedicated  to  Dr.  Clapp  in  the  Botany  of  the  Mexican  Bound- 
py  Survey. 

Dr.  Melinti  C.  Leavenworth^  as  already  announced  in  this  Jonmal, 
ied  in  the  vicinity  of  New  Orleans,  in  December  last,  while  acting  as 
argeon  to  the  12th  Connecticut  regiment,  at  the  ago  of  probably  above 
iree  score  years.  It  is  to  be  desired  that  some  one  acquainted  with 
lem  would  put  upon  record  the  incidents  of  his  life.  He  was  formerly 
ad  for  many  years  a  surgeon  in  the  United  States  Army ;  from  which, 
owever,  he  retired  about  twenty  years  ago.  While  in  the  army,  and 
t  frontier  posts  in  Arkansas,  Louisiana,  and  Florida,  he  indulged  his 
irong  botanical  tastes,  and  did  useful  service,  by  observing  and  coUect- 
ig  the  plants  within  his  reach,  which  he  communicated  to  Dr.  Torrey 
long  with  copious  notes.  These  were  the  more  important  as  his  dried 
36Cimens  were  seldom  neatly  preserved.  The  pages  of  the  Flora  of 
forth  America,  upon  which  his  name  so  often  occurs,  testify  to  his  zeal 
ad  success  as  a  botanical  explorer  and  pioneer.  His  ardent  love  of 
otany — ^fostered,  we  believe,  by  the  late  Dr.  Tully — must  have  early 
eveloped ;  for  as  much  as  forty  years  ago  he  discovered  *'  four  new 
lants  from  Alabama,"  which  he  described  in  the  seventh  volume  of 
lis  Journal,  in  1824.     Among  the  many  rare  plants  which  he  detected, 

very  peculiar  one — the  Amphiantkue  pusillus  of  Torrey — which  he 
mnd  in  the  upper  part  of  Georgia,  is  so  very  scarce  and  local  that  it 
as  never  been  met  with  since.  A  pretty  and  strikingly  marked  Cru- 
iferoas  genus,  one  species  of  which  (if  indeed  distinct  from  the  other) 
ras  discovered  by  Dr.  Leavenworth,  dedicated  to  him  by  Dr.  Torrey, 
ommemorates  his  botanical  services; — which  services,  indeed,  were 
ontinued  to  the  last  For  no  sooner  had  be  landed  with  his  regiment 
pon  onr  southern  coast  than  he  zealously  began  to  collect  the  plants 
m  met  with,  and  to  note  their  peculiarities.  Although  his  scientific 
cqoirements  and  insight  were  not  great,  his  zeal  and  devotion  to  botany 
rere  thorough  and  genuine.  a.  o. 

Dr.  Charles  Wilkins  Short  died  at  Louisville,  Ky.,  March  7,  aged  69 
ears.     A  notice  of  his  life  will  appear  in  our  next  issue. 

OOLOOT— 

10.  Evidence  as  to  Man^s place  in  Nature;  by  Thomas  Hsnrt  Hux- 
J6T,  Fellow  of  the  Royal  Society.  160  pp.  8vo.  London  :  Williams 
nd  Norgate. — The  able  zoologist,  Prof.  Huxley,  discusses  in  the  first 
hapter  of  his  work,  **  The  Natural  History  of  the  Man-like  Apes,"  or 
be  Orangs,  Gibbons,  Gorillas  and  Chimpanzees ;  in  the  second.  ^  the  Re* 
itions  or  Man  to  the  lower  animals ;*'  and  in  the  third,  the  ^Fossil  re- 
sains  of  Man.^  The  second  topic  is  that  towards  which  all  the  rest  of 
be  work  points ;  and  the  conclusion  of  the  whole  is,  that  man  belongs 
tmcturally  to  the  same  order  with  the  Quadrumana,  and  constitutes 
mong  the  Primates  (as  the  order  is  called,  after  Linn»us),  the  family  of 
Inthropini;  and  further,  that  **  if  man  be  separated  by  no  greater  struc- 
irai  iMUTier  from  the  brutes  than  they  are  firom  one  another^  then  \t 
^ms  to  foiJoir  that  if  any  process  of  pliy«\tiv\  ciai«sXaotsl  c!»tw  \>^  ^\%- 
>vered,  by  which  the  genera  and  familiea  of  otdmKrj  «isx\xKii\ss\!AN^>3i^K;^ 
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produced,  ihat  process  of  caasation  is  amply  safScieot  to  account  te 
the  origin  of  Man ;''  and,  finally,  that  the  theory  of  Mr.  Darwin  is  ^ the 
only  one  that  has  any  scientific  existence,"  and  is,  probably,  the  tme 
one,  or  at  least,  ^  if  not  precisely  true,  the  hypothesis  is  as  near  an 
approximation  to  the  truth  as,  for  example,  the  Copemican  hypothesii 
was  to  the  true  theory  of  the  planetary  motions^'  (p.  107). 

The  main  argument  of  the  work  has  been  met  by  the  writer  in  bit 
article  (this  volume,  p.  65),  on  the  Classification  of  Mammals.  It  it 
there  shown,  that  Man  stands  apart  from  all  other  Mammals,  on  the 
basis  of  a  characteristic  of  profound  zoological  value.  The  character- 
istic referred  to  is  this: — that,  in  Man,  the  fore-limbs  are  withdnwn 
completely  from  the  locomotive  series,  and  transferred  to  the  repkalie; 
and,  thus,  a  very  large  anterior  portion  of  the  body  is  turned  over  to 
the  service  of  the  head,  while  the  posterior  or  gastric  portion  is  re- 
duced to  its  minimum.  This  condition  of  extreme  cephaliiatioti  in 
the  system  is  of  the  very  highest  significance,  and  places  Man  alonSi 
Man's  erect  structure  is  a  part  of  its  expression.  The  nature  of  the  feei 
in  Man, — they  being  made  simply  for  supporting  the  body,  and  not,  u 
in  the  Quadrumana,  for  clinging  or  grasping — is  a  concomitant  fettare 
of  his  erectness;  and  such  also  is  the  position  of  the  cerebellum  wholiy 
beneath  the  cerebrum,  mentioned  in  Professor  Owen's  characteristics  of 
Man.   For  the  argument  on  the  subject,  we  refer  to  the  article  mentioned. 

The  uses  of  the  fore-limbs  in  man  are,  first,  tlie  inferior^  depending  on 
the  demands  of  the  appetite  satisfied  through  the  mouth  (uses  that  are 
united  to  the  locomotive  in  the  Apes  and  some  other  quadrupeds); 
second,  the  superior^  depending  on  the  demands  of  Man^s  higher  natore. 

This  higher  nature,  it  may  be  added,  we  regard  as  a  spiritual  one,  in 
which  the  brute  has  no  share,  and  to  the  possession  of  which  no  devel- 
opment-process could  elevate  him.  The  raising  of  the  fore-limbs  from 
the  ground,  for  esthetic,  intellectual,  and  spiritual  service,  was  in  direct 
harmony  with  such  a  spiritual  endowment.  Man  exhibits  his  exclusive 
possession  of  such  an  element,  not  merely  in  having  the  power  of  speech, 
but  more  fundamentally  in  being  the  only  species  capable  of  reaching 
towards  a  knowledge  of  himself,  of  nature,  and  of  God; — the  only  one, 
therefore,  capable  of  conscious  obedience,  or  disobedience,  of  any  monl 
law,  and  the  only  one  subject  to  degradation  through  the  appetites  and 
a  moral  nature.  His  power  of  indefinite  progress,  his  thoughts  and 
desires  that  look  onward  even  beyond  time,  his  recognition  of  spiritnil 
existence  and  of  a  Divinity  above,  all  evince  a  nature  that  partakes  of 
the  infinite  and  divine.  Man  is  linked  to  the  past  through  the  system 
of  life,  of  which  he  is  the  last,  the  completing,  creation.  But,  unlike 
other  species  of  that  closing  system  of  the  past  (significantly  the  Zoic 
era  of  geological  history),  he,  through  his  spiritual  nature,  is  far  more 
intimately  connected  witn  the  opening /u^ur^. 

Whatever  the  point  of  view,  then,  we  see  reason  wholly  to  dissent 
from  the  sentiment  with  which  Prof.  Huxley  concludes  his  chapter** on 
the  relations  of  Man  to  the  lower  animals"  (p.  112) :  **C)ur  reverence 
for  the  nobility  of  manhood  will  not  be  lessened  by  the  knowledge,  that 
Man  is,  in  substance  tiivd  \tv  %\.ivic\A\x<^^  one  with  the  bnites ;  for  he  alone 
possesses  the  marve\\o\ift  <iTvdo>Km«iv\»  ol  \xv\A?^\^gJc5s&  ^s^^x^^tial  speech, 
whereby,  in  iho  aoc\x\ax  i^n^jd  oi  \i\^  c™\«Mi^^V^\iaj^  ^<cs<|^s^  wasssse 
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lied  and  oigaoized  the  experience  which  is  almost  wholly  lost  with  the 
essaiion  of  every  individual  life  in  other  animals;  so  that  now  he 
tands  raised  upon  it^  as  on  a  mountain  top,  iar  above  the  level  of  his 
lamble  fellows,  and  transfigured  from  his  grosser  nature  by  reflecting, 
lerc  and  there,  a  ray  from  the  infinite  source  of  truth."  It  is  possible 
0  conceive  that  a  being  with  such  mental  endowments  as  Man  pos- 
esses,  and  with  even  the  throat  of  a  gorilla,  might  originate  an  intelli- 
;tble  language;  but  it  is  incomprehensible  how  the  gift  of  speech  could 
levclop  man's  mental  qualities  in  a  brute,  however  long  the  time 
llowed.  Moreover,  it  is  a  natural  question,  why  there  are  not  Man- 
{>e8  in  the  present  age  of  the  world,  representing  the  various  stages  of 
ransition,  and  filling  up  the  hiatus,  admitted  to  be  large,  if  such  a  pro- 
eas  of  development  is  part  of  the  general  system  of  nature.  We  think 
his  question  a  fair  one,  notwithstanding  the  reply  which  may  be  made, 
bat  the  more  developable  individuals  long  since  passed  out  of  the  Ape* 
tage,  leaving  behind  only  the  unimprovable  ones.  The  resemblances 
«tween  the  skeletons  of  Man  and  the  Apes,  and  between  ova  generally, 
Aentioned  by  Prof.  Huxley,  may,  to  the  uninitiated  in  science,  appear 
0  make  the  transition  by  development  feasible:  yet  they  are  of  no 
reight  as  argument,  since  the  question  is  as  to  the  fact  whether,  under 
ature's  laws,  such  a  transition  has  taken  place  as  the  gradual  change  of 
o  Ape  into  a  Man,  or,  whether  Apes  were  made  to  be,  and  remain,  Apes. 
D  the  Ape,  the  great  muscle  of  the  foot,  the  Jlexvr  Umyua  poWds,  di- 
ides  and  sends  a  branch  to  three  or  more  of  the  toes,  while  in  Man,  it 
Assea  to  the  great  toe  alone :  Is  it  a  fact  that  this,  and  the  many 
tmctural  differences  of  the  foot  and  other  parts  of  the  body,  were 
»ronght  about  by  gradual  development  in  a  progressive  Ape  ? 

Between  the  lowest  and  highest  types  of  men,  there  are  all  possible 
atermediate  shadings  as  to  grades  of  intellect,  size  of  brain,  and  form 
f  features.  The  range  of  grades,  thus  passing  into  one  another  through 
mall  individual  differences,  is  very  wide  among  the  several  diverse 
ribes  of  negroes  in  Africa ;  it  is  very  wide  in  the  present  population 
f  Europe,  and  even  in  Britain  alone.  For  tliese  and  other  reasons,  we 
nay  believe  in  the  unity  of  origin  of  the  human  race.  But  with  re- 
;ard  to  Man  and  the  Man-apes,  no  evidence  has  been  pointed  out,  de- 
lved from  Man,  or  the  Apes,  proving  either  the  fact,  or  the  proba- 
bility, or  the  possibility,  of  a  common  origin.  The  direct  evidence,  on 
rbich  the  Darwinian  hypothesis  rests,  comes  from  lower  departments 
i  life,  and  is  acknowledged  by  its  advocates  to  be  exceedingly  scanty 
ad  imperfect :  they  would  say — and  rightly — that  facts  have  but  just 
\egaLTk  to  be  collected.  But  on  this  general  subject,  it  is  not  our  pur- 
oae  now  to  enter. 

The  few  discoveries  of  ancient  skulls  of  inferior  capacity,  made  re- 
ently  in  Europe,  indicate  the  condition  of  some  of  the  early  tribes  on 
kai  continent,  or,  at  least,  of  some  individuals  in  those  tribes,  and  are 
f  great  archteological  interest  The  skulls  are  not  inferior  to  those 
f  some  of  the  lowest  of  living  men ;  and  Prof.  Huxley  remarks  re- 
pecting  them,  that  they  do  not  seem  to  him  **  to  take  us  appreciably 
earer  to  the  lower  pithecoid  fonn,"  that  is,  to  that  of  the  Man-apes. 

Should  similar  discoYene^  be  made  a\\  o^et  \^^  ^ci^^'^xcyriw^^  ^ 
Am.  Joujl  8€L"^kcond  Scxixa,  Vol.  XXX.V,  liio.  ASft,— ^^t,^»«^• 
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former  condition  of  the  race  much  inferior  to  the  present,  Bacb  a  phaie 
in  its  history  is  one  that  would  have  been  a  necessary  consequence  of 
man*s  nature,  however  large  his  skull  or  brain  when  created.  For,  as 
Prof.  Guyot  has  observed,  a  first  race,  very  limited  in  language  and 
knowledge,  without  arts,  and  possessing,  in  full  force,  man^s  natanl 
selfishness,  unbridled  appetites,  and  evil  propensities,  would  have  en- 
tered at  once  upon  a  course  of  degradation ;  and,  before  many  centuriei 
had  passed,  the  whole  population,  unless  some  part  or  all  hid  been  re- 
strained or  guided  by  superhuman  agency,  wonld  have  snnk  to  its 
lowest  limit  of  moral  and  physical  debasement  It  is  not  too  much  to 
expect  that  the  fact  of  a  general  physical  debasement  may  be  ultimately 
proved  by  the  discoveries  now  in  progress.  j.  d.  d. 

11.  On  the  question  whether  DlatOfM  live  on  the  aea-bottom  at  great 
depths;  by  \Vm.  Stimpbon,  M.D. — In  a  paper  on  the  Dialomace« 
found  in  mud  collected  at  great  depths  from  the  bottom  of  the  sea  off 
the  coast  of  Kamtschatka,  in  soundings  made  by  the  North  Pacific  Ex- 
pedition under  Com.  Rodgers  (see  this  Journal,  [2],  xxi,  284),  the  Istt 
lamented  Professor  Bailey  made  the  following  remark.  **  The  perf<ect 
conditions  of  the  organisms  in  these  soundings,  and  the  fact  that  tome 
of  them  retain  their  soft  parts,  indicate  that  they  were  very  recently  in 
a  living  condition,  bat  it  does  not  follow  that  they  were  living  when 
collected  at  such  immense  depths.^  My  attention  has  recently  beei 
called  to  this  subject  by  the  perusal  of  an  account  of  the  recent  discov- 
eries of  animal  life  in  various  forms  at  depths  vastly  greater  than  bad 
been  previously  suspected ;  for  instance,  at  1400  fathoms  by  Torell,  st 
1000  and  1600  fathoms  by  Milne-Edwards,  and  at  3000  fathoms  by 
Dr.  Wallich.  The  question  of  the  nature  of  the  food  of  these  abrsmal 
animals  is  one  of  great  interest,  and  1  wish  to  place  on  record,  in  ad- 
vance of  the  publication  of  the  report  of  the  expedition,  the  results  of 
my  examination  of  tlie  specimens  alluded  to  by  Prof.  Bailey,  when  they 
were  freshlv  taken  from  the  water. 

In  the  sounding  taken  at  the  depth  of  2700  fathoms,  in  lat.  56*  46'  N., 
long.  168*  18'  £.,  Lieut.  Brooke  used,  for  the  armature  of  his  lead,  three 
quills,  each  about  three  inches  in  length,  fastened  together,  and  placed 
in  snch  a  position  that  when  the  lead  struck  the  bottom  the  quills 
would  be  forced  perpendicularly  into  it,  and  thus  become  filled  with 
mud  from  a  stratum  a  tew  inches  below  the  general  surface  of  the  set- 
bottom.  The  experiment  was  successful;  the  quills  coming  up  com- 
pactly filled  with  mud  of  the  usual  character  occurring  at  such  depths 
m  such  latitudes.  One  of  the  quills  having  been  subiiiittod  to  rae  for 
microscopic  examination,  was  carefully  wiped  and  cut  in  two  at  the 
middle,  in  order  to  secure  for  examination  a  specimen,  as  nearlv  as  pos- 
sible free  from  any  chance  admixture  from  the  water  near  the  surface. 
In  this  specimen  I  found  an  abundance  of  diatoms,  some  of  which,  ap- 
parently Coscinodisci,  appeared  to  me  to  be  undoubtedly  living,  judging 
from  their  fresh  appearance  and  the  colors  of  their  internal  cell  contents. 

It  is  exceedingly  doubtful  whether  sufficient  light  can  penetrate  to  so 

great  a  depth  to  afibrd  the  stimulus  which  these  vegetable  onranisms 

are  suppose  to  require  for  their  existence  and  multiplication.  "On  the 

other  liand,  it  is  by  ivo  tcv^aiv^  t^xWvw  >\\^\.  ^c^m<^  amount  of  light  does 

not  fto  penetrate,  and,  Vi  'w^  d^tt^  XJbi^  ^xaXK^RA  ^"l  ^^sgfiv^i^^C^^thesi 
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ibyflses,  it  will  be  difficult  to  aecoant  for  the  existence  there  of  animals, 
wkich  roost,  ultimately,  derive  their  sustenance  from  the  vegetable 
kingdom.  The  supply  which  they  might  obtain  from  the  dead  bodies 
of  those  organisms  which  die  at  the  sur&ce,  and  slowly  sink  Uirough 
fcwo  or  three  miles  of  water  to  the  bottom,  seems  totally  insufficient, 
for  Dr.  Wallich  has  proved  that  the  animals,  starfishes  for  instance,  not 
only  exist  at  those  depths,  but  exist  in  great  numbers.  We  would  call 
the  attention  of  those  who  may  have  an  opportunity  of  obtaining  speci- 
mens of  the  bottom  at  great  depths,  to  the  great  importance  of  a  mi- 
croscopic examination  of  these  specimens  as  soon  as  taken  from  the 
sea.  Fresh  water  should,  of  course,  be  used  in  spreading  the  mud  upon 
the  slide. 

12.  On  tike  *^  genus  Diphtkyra,^ — Having  received  from  Mr.  Sander- 
ton  Smith,  of  New  York,  a  fine  series  of  the  shell  recently  described  by 
Mr.  Tryon  in  the  Proceedings  of  the  Philadelphia  Academy^  as  a  new 
genus  and  species  of  Pboladide,  **  Diplothyra  Smithii^''  I  have  satisfied 
myself  that  Mr.  Tryon  is  wrong  in  considering  tlie  accessory  valve  as 
double,  and  that  the  shell  in  question  is  a  true  Martesia,  It  is,  in  fact, 
very  closely  allied  to  M,  cunei/ormiit^  which  often  presents  an  accessory 
valve  of  precisely  the  same  character.  Wm.  Stimpson. 

13.  On  Part  IL  of  Prof  ,  O,  Jan^s  Prodromo  delta  Iconograjia  Gene- 
rale  degli  OJidi ;  by  R  D.  Cope. — Amoiig  the  constantly  appearing  con- 
tributions to  Herpetology,  few  are  more  valuable  than  tho»e  upon  the 
•erpcnts,  issued  by  Prof.  G.  Jan,  director  of  the  Museum  at  Milan.  This 
value  is  however  dependent  rather  upon  the  number  of  new  forms  made 
known,  and  the  beautiful  plates  illustrating  the  work,  than  upon  uuusual 
merit  in  the  diagnoses,  or  in  recognition  of  cotemporary  labors. 

The  second  part,  which  has  come  to  our  hands  through  the  kind  atten- 
tion of  Prof.  Jan,  treats  of  the  Calamaridce,  It  is  not  our  intention  to 
discuss  the  classification  of  the  suborder  of  the  Asinea^^  but  we  will  re- 
mark that  we  doubt  whether  any  herpetologist  can  characterize  with 
precision  more  than  three  subordinate  groups — viz.,  Boidof^  Achrochordi- 
da  and  Colubridce.*  The  sulxlivisions  of  the  last  are  so  completely  inter- 
woven and  gradually  connected,  that  no  author  has  yet  presented  us 
with  characters  by  which  we  can  isolate  them  in  a  natural  manner.  It 
has  therefore  seemed  best  that  the  term  '*  family ''  should  be  restricted  to 
the  three  groups  here  mentioned.  It  is  true  that  among  Colubridce  the 
types  are  as  varied  as  are  the  relations  of  the^^  '^  families,^'  and  it  may 
be  said  that  the  simplicity  of  ophidian  structure  has  deprived  us  of  the 
means  of  defining  groups  whose  equivalents  are  elsewhere  much  more 
tangible.  Admitting  this  to  be  the  case, — how  nearly  equivalent  are 
zoological  groups  anywhere,  and  how  uniform  is  zoological  rank  ?  Until 
it  can  be  shown  that  this  rank  is  not  to  be  expressed  by  the  formula 
«^*,  we  are  justified  in  retaining  the  varied  divisions  of  Colubridce  as  *m6- 
familieSy  and  in  calling  Achrocliordus  the  type  of  (k  family,  though  it  ex- 
hibit but  a  little  greater  degree  of  difierentiation  than  some  of  the  former. 

'  Earyfttomatons  serpents  with  an  unabbreviated  os  tnaxillare.  The  other  subor- 
ders of  the  Opbidia,  as  accepted  by  the  writer,  are.  on  tlie  one  hand,  tlie  Proterogly- 
pha  and  Saleno^lypha,  ana  on  the  other,  Tortricina  (Tortricida  and  Uro^lt^\ 
•ad  Sooleoo^dia  (Typhlopidso), 

'  Fona&rtj  etdled  rab/amiiies  by  the  writer. 
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Prof.  Jan  adopts  the  name  Calamaridof^  after  GQnther,  and  indndci 
twenly-three  genera.  As  the  work  is  not  intended  to  be  a  general  opht- 
ology,  many  genera  as  well  as  species  are  omitted.  With  great  propriety 
be  places  here  the  Plafypteryx  and  Stenognathui  of  Dum6ril,  which  are 
associated  with  Dipsas  in  the  ErpStologie  G4nSrcUe.  He  adds  to  those 
previously  kno^  n  the  genera  Pseudorhahdium  (near  Calanuxria)^  Add' 
phicui  (near  Rhahdosoma),  and  Blapotinus  (near  £iapomorpku$),  all 
with  ungroove<l  teeth.  He  describes  twenty-one  species,  which  are  new 
to  herp«*tology.  A  few  others,  presumed  to  be  new,  Lave  really  been 
previously  described,  which  is  not  a  matter  of  surprise  when  we  consider 
the  scattered  condition  of  herpetological  literature. 

Prof.  Jan  separates  from  Jihabdosoma  those  Mexican  species  whidi 
possess  two  pairs  of  geueKal  plates,  which  is  probably  a  judicious  change. 
If  the  Catostoma  chalybeum  of  Waglcr  belongs  to  this  group,  that  an* 
thor's  name  will  [)ert}iin  to  it  rather  than  to  Rhahdoewna^  as  has  been 
urged.*  In  the  work  before  us,  however,  it  is  referred  to  jElapoidaid 
Boie,  a  genus  with  keeled  scales.  If  Wagler^s  statement,  ^  squame  to- 
vissimsB/'  is  correct  of  the  chalybmum  as  it  is  of  the  Memidoliohm 
(though  Gttnther  says  "scales  keeled"*),  this  reference  can  hardly  be  ac- 
cepted— still  less  that  of  Colobopnathus  of  Peters,  which  is  abundantly 
characterized  by  its  deficient  dentition  and  want  of  temporal  plates. 

The  genus  called  Carphophis,  which  follows  £lapoide»,  wa^  first  estab- 
lished under  the  name  Carphophiopa  in  d'Orbigny's  DicL  Univ.  tTSitt 
Nat,^  on  the  Coluber  amcenus  of  Say.  This  species  was  called  vermih 
formtB,  wlii!e  the  name  amanus  was  retained  for  that  since  called  Beiena 
by  Kennicott.  Under  the  impression  that  the  two  represented  diainct 
genera,  the  HelenoB  was  called  Carphophu  in  the  same  work,  and  follow- 
ing on  the  same  page.  As  the  true  application  of  the  name  vermiformia 
could  not  have  been  ascertained  at  the  time  of  its  publication,  CarpkO' 
phis  must  be  retained,  though  erroneously  characterized,  and  established 
upon  a  species  diftVrent  from  the  afterwards  accepted  type. 

Prof.  Jan  is  in  error  in  identifying  Virginia  Harperti*  with  the  V,  Va" 
lerice  on  p.  24.  lie  also  employs  the  name  Conocephalua  for  the  genai 
Haldea,  which  wo  have  shown  to  be  inapplicable.*  So  ITinia  is  the 
older  name  for  Sireptophorus^  and  should  be  employed  in  its  stead. 
Aspidura  carivata  (p.  29)  is  th'j  Haplocercus  Ceylonensis  of  GuDther, 
published  in  1858.  Elapops  Peter  si  is  H,  plumbeater^  of  three  yean 
earlier  date.  In  the  genus  Homalosoma  we  find  Contia  of  Baird  and 
Girard  included.  I  have  already  alluded  to  the  range  of  this  genus  over 
both  continents';'  it  embraces  in  the  Old  World  the  coronelloideu  and 
melanocephala  of  Prof.  Jan's  enumeration,  with  the  Coronella  modeita 
of  Martin.  Psilosoma  Jan,  will  probably  be  accepted  as  a  well  estab- 
lished genus. 

The  genus  Elapomorphus  has  received  many  accessions,  within  a  few 
years,  through  the  laboi-s  of  Dum^ril,  Giinther,  Reinhardt  and  Peters, 
As  adopted  in  the  Prodromus,  it  embraces  four  or  five  distinct  genera. 
Prof.  Dumeril  early  *  alluded  to  the  very  peculiar  dentition  of  his  £,  Git- 

■  Monstsbenchte  Preu^ii.  A^cad.  1859,  p.  276;  Pr.  A.  N.  S.  Phila^  1860.  p.  839. 

*  Oiinther,  Proc.  Z.  a.Lox\d.,\%e>Vi,5\Mi^       ^^.  K.^.^.Phil^  1862,  p.  249. 

•  Pr.  A.  N.  S.  VUW.,  \HftO,p.'i^.  "•  \^»^^\^.^\^VJi.^,\.^V 

■  Loc  cit.,  1862.  p.  aa^.  *  ^v^.Ua^.'UjKji^V^^.^^^SM^ 
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r,  and  be  has  since  made  it  the  type  of  a  genuB  Mtodon^  which 
dcipated  by  Urobelus  of  Reinbardt.  The  very  anterior  petition 
grooved  tootb,  wbicb  has  but  three  solid  ones  in  front  of  it.  sug- 
e  yet  undiscovered  point  of  transition  from  Annea  to  the  ProU» 
a.  Microsoma  Jan,  is  an  JSlapid  of  the  same  region,  posaeasing 
f  the  peculiarities  of  Urobelus, 

3  are  probably  tbree,  certainly  two,  genera  of  this  group  in  South 
a  besides  Jan^s  Elapomqjus  ;  they  are  ApoBioUpU^  ElapomcTj>h%L9 
nd  Phaloiris,^*  corresponding  to  the  sections  marked  by  asterisks 
able  on  p.  42, 

alocranium  was  referred  to  Taniilla  of  Bd.  <fe  Girard  on  the 
of  priority  of  the  latter  in  18G1 ;"  of  this,  Prof.  Jan  does  not  seem 
rare.  He  describes  an  H,  Wagneri^  said  to  have  been  brought  from 
,  which  probably  does  not  belong  to  the  genus  on  account  of  its 
nal  scutum.  Elapotinui^  described  as  new,  and  allied  to  Elapo- 
s,  is  also  near  to  Taniilla  as  far  as  the  characters  given  enable  oa 
le.  The  posterior  superior  maxillaries  are  not  grooved ;  if  other 
ces  exist,  we  are  not  informed  of  them. 

;r  the  head  of  Prohletorhinida^  Prof.  Jan  unites  a  number  of 
of  singular  aspect,  and  undoubted  affinity,  which  mostly  inhabit 
and  Southwestern  United  States.  We  nave  already  recognized 
lup  and  published  a  table  of  the  genera  in  the  Philadelphia  Pro- 
r  for  1801,  (p.  802)  and  are  much  gratified  at  this  confirmation 
'iew  there  expressed.  Wo  will  now  give  an  artificial  synopsis  of 
•up,  with  the  additions  and  modifications  which  new  material  sug- 
Tho  African  Ligonirosira  {Temnorhynchv s  Srnhh^  preoccupied 
optera),  must  be  placed  near  Prosgmna  Gray.  Chilorhina  De  FiL 
pholis  Cope,  of  prior  date.  Dr.  Jan*8  demonstration  of  the  posi- 
Ficimia  Qraj  is  as  interesting  as  unexpected ;  Amblymetopon  of 
r  has  never  been  properly  separated  from  it,  if  a  difference  exists. 
1  accept  for  the  present  Exorhina  Jan,  but  his  Oxyrhina  is  Chio- 
yope  (long  ago  characterized  by  Ilallowell),  and  Achirhina  is 
Kenn.,  also  of  prior  dnte.  Then  there  must  be  added  Connpsis^ 
rhaps  Braehyurophis  of  GUnther,*'  Sonora  Baird  <fe  Girard,  and 
ium  and  Chilomeniscus  of  the  writer. 

I.   Inlemasal  plates  wanting, 

plate  in  contact  with  frontal.  ....  JficimuL 

plate  not  in  contact  with  frontal, 

1  none,  anal  divided,  .....  ConapHs, 

I  present, 

il  divided,  nasal  Bepsrate,  ....  StorhifUL 

il  entire,  nasal  connaent  with  first  upper  labial,  Sympholis, 

IL   Intemasals  confluent  with  nasals, 

1  glyphodont,         ..----    Stenorhifuu 

Q  isodont,  muzzle  shovel-like,  •  •  -  ChUameniseus, 

A.  N.  S.  Phil.,  1861,  p.  624.  "  L.  c,  p.  74. 

ther  accessions  of  material  will  probably  suggest  the  union  of  ■ome  of  tba 

D.  Ma^.  Nat  Hist  186S,  p.  21. 
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IIL   IniemawU  ieparatejrom  muoU, 
Two  intematals. 
Two  prefrotitali. 
Nasal  and  finft  Buperior  labial  couflaent ;  roatnd  recnrred,     -     ^ya/opnan. 
NaMil  and  labial  st'parate. 
No  loreal,  one  nasal. 
Dentition  glyphodont,      .....    BrafdkjfmnpkU 

DentitiffO  Mooont,      .....  Tolwea, 

Loreal  present. 

Two  nasnls,  ......    Sonora, 

One  nasal,      ......  CMUmaetiM, 

One  prefrontal,    ......  .     lAffomirmtf*, 

One  intemasal,  one  prefrootal,  .  .  .  .  ~ 


We  have,  on  a  former  occasion/*  alluded  to  the  close  connection  of  this 
group  with  the  Coroneltinm^  through  Cemopkora  and  allied  forms;  oar 
autlior  perceives  exactly  the  same  affinity,  but  renames  tlie  genus  juU 
mentioned,  Stasiotei,  Ficimia  and,  asGtinther  remarks,  Brachynropkii^ 
are  probably  related  to  Rhino^toma  ;  the  latter  is  no  doubt  connected  to 
the  beautiful  Heterodon  iemicinctus,  by  Dr.  Peters'  Simapkh,  Ifetenh 
cfon  crOr6i^ny»  connects  the  red-ringed  species  with  our  northern  type; 
thus  we  are  led  from  Sonora  semiannulata  to  Heterodon  platyrhlnm! 
Ours  is  indeed  no  ^^Ariadne^s  thread^  if  we  are  led  to  such  results.  Bat 
we  have  perhaps  only  lost  the  clue. 

We  have  only  to  remark,  regarding  Prof.  Jan's  species  of  this  groap^ 
that  Chilorhina  Villarsii  {:>  Sf/mphotis  lippiens,  and  that  SUnorkikM 
quinqnelineata  is  not  a  variety  of,  but  a  very  distinct  species  from,  the 
ventralis — or  Degenhardlii^  as  Jnn  agrees  witli  Peters  in  calling  it 

Thus  it  appears  that  Prof.  Jan's  work,  like  that  of  most  others,  is  not 
free  from  ovei'siglits,  many  of  which  are  not  so  excusable  as  some,  which 
may  have  been  occasioned  by  nearly  simultaneous  publications. 

14.  Note  on  the  ''Glass  CoraH  of  Japan,  (in  a  letter  to  Prof.  Sillima5, 
Jr.,  from  William  Sfimpson,  dated  Smithsonian  Institution,  Feb.  6, 
1863.) 

**The  *  glass- coral '  to  which  you  refer  is  the  Hyalonema  mxrahilisd 
Gray,  which  is  found  in  the  seas  of  Japan,  and  is  one  of  the  most  bcsa- 
tiful  of  marine  objects.  It  forms  the  subject  of  an  elaborate  monograph 
by  Brandt,  illustrated  by  four  folio  plates.  This  author  divides  it,  on 
insufficient  grounds,  into  two  genera  and  several  species.  Wc  have  a 
few  specimens  in  the  museum  of  the  Smithsonian  Institution.  They 
consist  of  groups  of  silicious  fibres  resembling  spun  glass,  closely  wound 
together  in  a  spiral  manner  so  as  to  form  cylinders  of  a  foot  or  more  in 
length  and  the  thickness  of  the  little  finger.  In  the  centre  of  the  bun- 
dle, particularly  toward  the  base,  we  find  a  fibrous  substance  somewhat 
resembling  cotton  or  rather  asbestos,  which  is  composed  of  very  fine  fibres, 
•ilicious  like  the  larger  ones.  The  cylinders  are  encrusted  by  various 
marine  growths,  i.  e.  a  Zoanthus,  a  sponge,  and  a  sea  weed  ; — and  to  one 
of  them  the  Qgg  of  a  shark  [Scyllium?)  was  attached  by  its  tendrils. 
The  Zoanthus  is  so  uniformly  found  upon  specimens,  and  encrusts  them 
so  regularly,  that  both  Brandt  and  Gray  do  not  hesitate  to  consider  the 
glass-coral  as  tVie  axis  of  a  polyp  related  to  the  Goi^onise.  I^uckart 
combats  this  idea  and  coTia\det%  \}ci^  "^^"^l"^  \ft  Vi^  ^  parasite,  while  the 
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ilicions  fibres  theniBelvcs  belong  to  a  sponge  allied  to  the  curious 
JSupUciella  firrnred  by  Prof.  Owen  in  the  Transactions  of  the  Linnoean 
Jocietyy  vol.  xxii,  pi.  xxi.  An  examination  of  these  figures  and  the 
/ccompanying  description  will  convince  the  most  skeptical  of  the  cor- 
ectness  of  Leuckart*s  view.  The  cotton-like  substance  which  I  have 
QeDtioned  above  as  found  in  the  centre  of  the  cylindrical  bundles  may 
»erhaps  give  some  indications  of  the  character  of  the  sponge  to  which 
hesc  curious  spiculse  belong,  but  the  sponge  usually  seen  encrusting  the 
candles  is  iu  all  probability  vot  the  true  one,  as  is  supposed  by  some ; 
Ad  the  Zoanthas,  we  cannot  even  consider  as  a  parasite.  For,  in  the 
Smithsonian  specimens,  to  which  my  attention  was  first  called  by  Mr. 
Merrill,  we  see  abundant  evidence  that  these  so-called  parasitic  growths 
•re  the  result  of  the  ingenuity  of  the  Japanese  curiosity-mongers  from 
rbom  the  specimens  are  obtained,  of  which  ingenuity  we  have  also 
DStances  in  the  **  mermaids  '*  and  other  artifacts  brought  from  Japan. 
n  the  first  place  the  unnatural  grouping  of  the  bundles,  figured  by 
irandt  and  seen  in  one  of  the  Smithsonian  specimens,  is  effected  by 
Deans  of  a  gum  resembling  gum  tragacanth.  The  group  thus  formed 
I  inserted  into  a  crevice  of  a  fragment  of  coral  so  nicely  as  to  have  the 
ppearance  of  growing  attached.  Some  agglutinating  substance  is  also 
laed  for  the  attachment  of  the  zoanthoid  polyp,  the  sponge,  and  the 
ea-weed,  for  upon  scraping  these  off  at  various  points,  we  found  beneath 
mch  of  thera  silken  threads  tied  around  the  bundle  of  fibres  for  the 
mrpose  of  keeping  them  together !  The  nicety  with  which  this  is  done 
s  wonderful,  and  the  deception  is  perfect.  We  should  judge  that  the 
'apancse  must  have  considerable  knowledge  of  the  lower  animals,  to  be 
ible  to  produce  factitious  congeries,  so  nearly  agreeing  with  nature  and 
o  well  calculated  to  deceive  even  practiced  naturalists." 

[The  numerous  auditories  who  have  listened  to  the  instructive  and 
tntertaining  lectures  of  Dr.  Macgowan  upon  Japan  will  be  amused 
o  learn  that  the  curious  glassy  zoophyte  which  the  Doctor  exhibited 
arns  out  (quite  unconsciously  to  the  learned  lecturer)  to  be  another 
)TOoi  of  the  skill  of  that  cunning  people  in  manufacturing  factitious 
objects  in  natural  history  so  curiously  as  to  deceive  even  skillful  nat- 
iralists. 

The  genus  Hyalonema  and  the  species  H,  Sieboldi  will  be  found  de- 
cribed  in  Dana^s  Zoophytes,  pp.  641,  642.  The  gla^^sy  fibres  of  H, 
fiirabilis,  when  heated  alone  in  a  glass  tube,  decrepitate  and  fiy  into  nu- 
nerous  minute  spicules,  splitting  longitudinally,  and  emitting  an  animal 
►dor  without  becoming  colored.  These  fibres  are  pure  silica.  They  do 
lot  gelatinize  in  hot  chlorhydric  acid,  and  no  trace  of  lime  could  be  de- 
ected  in  them  by  the  spectroscope.  They  polarize  light  only  very  im- 
perfectly, either  in  cross  section  or  transversely.  Tlie  rings  of  growth 
ire  beautifully  seen  in  section,  and  as  many  as  seventy  can  be  counted 
arranged  about  a  center  which  is  excentric  to  the  cylinder. — s.] 

15.  Prodromus  of  the  History,  Struct  are,  and  Phyt^iology  of  the  order 
Lueemarice ;  by  Prof.  Henrv  James  Clark,  of  Ilarvard  University, 
I^ambridge,  Mass.  (Journal  of  the  Boston  Society  of  Natural  History^ 
tfarch,  1863,  pp.  631-567). — In  the  earlier  pages  of  this  number  of  the 
oumal,  (p.  346,  Atiich  juoiy,)  it  may  bQseeiil\iik\.\Vi^\AXi!(!)«rc^wKvcA^;x^ 
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ranked  as  a  distinct  order  of  Acalephae.    The  'principal  featare  in  thi 
prodromus,  to  which  we  would  here  call  attention,  is  the  division  of  the 
orcier  Luccriiariae  into  two  families.     The  first  family,    CUistocarpida 
includes  such  Lucernarians  as  tlie  genera  Carduellcu,  Depastrunty  <fec.;  and 
the  second  family,    EUutherocarpidcp^  embraces  tlie  earliest  described 
Lucernarice,  L.  quadricorniSy  L,  octoradiata^  L.  campanulala,  «fec^  which 
are  divided  into  three  genera.     Out  of  the  eleven  species  of  the  order, 
the  author  has  collected  himself,  or  obtained  from  other  sources,  do 
less  than  eight,  leaving  only  three,  of  which  one  is  doubtful,  to  be  added 
to  his  collection.     The  author's  description,  of  the  above-mentioned  eight 
species,  shows  that  he  has  studied  them  witli  the  closest  anatomical  detail, 
and  has  drawn  up  the  diagnoses  as  much  from  the  internal  as  from  the 
external  characters ;  in  fact  we  should  say  that  the  whole  structure  d 
these  animals  is  epitomized  in  the  prodromus.     The  geographical  dis- 
tribution of  three  of  these  species, — Manania  auricula  (Lucemaria  aih 
ricula  Fabriciu^),  HaliclyBtus  auricula  (L.  auricula  Ratnke,  non  Fabri- 
cius)  and  Z.  quadricornis, — is  interesting,  from  the  fact  that  they  art 
common  to  the  shores  of  Europe  and  America;  and  we  are  led  to  beiien 
that  more  of  the  others,  which  are  of  the  rarest  sort,  will  be  yet  foood 
to  extend  across  the  Atlantic.     This  view  is  in  accordance  with  the  opiih 
ions  of  most  of  the  leading  zoologists,  both  of  this  country  and  EuroM 
in  regard  to  the  other  animals  of  the  North  Atlantic  fauna.    Of  ue 
rest  of  the  eleven  species  comprised  in  the  order,  five  are  European  and 
two  are  American.     The  latter  two  are  entirely  new  to  science. 

VII.    ASTRONOMY   AXD   METEOROLOGY. 

1.  Re-discovery  of  Panopea^  Asteroid  @. — Panopca  was  re-discovered 
by  R.  Luther  at  Bilk,  Oct.  21,  1862.  According  to  an  observation  of 
Oct.  28th,  the  error  of  Duner's  epheracris  was  —8™  13«  in  A.  R  and 
-l*  10'  in  Dec. 

2.  Elements  of  Asteroid  @. — The  following  elements  of  Freya,  Aste- 
roid @,  have  been  compiiteil  by  D' Arrest  of  Copenhagen. 

Epoch  1862,  Oct.  24-5,  Greenwich  m.  t, 
M     = 

j3     =     212    29  32  -5  [-Mean  equinox  1862*0. 

9      = 

log.  a      == 

3.  Discovery  of  Asteroid  @. — On  the  12th  of  November,  1862,  a 
new  planet  was  discovered  by  Dr.  C.  11.  F.  Peters,  at  Hamilton  College 
Observatory.  It  was  near  Feronia,  and  was  between  the  11th  and  12th 
magnitudes. 

4.  Comet  III,  1862. — This  comet  was  discovered  on  the  morning  of 
Nov.  28,  by  Professor  Respighi,  at  Bologna,  and  three  days  later  bv 
Dr.  Bruhns  at  Leipsic.  The  following  elements  have  been  communi- 
cated by  R.  EugeUnawxi  ol  Le\^?^<i. 
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T        =         1862,  Dec.  2818262. 
n         =         125**    9'  42"-6 
Q       =         855    44  57  '9 
i  =  42    22  52  *5 

log.  q         =  9*904475 

Motion  retrograde. 

&.  Comet  I,  1868. — ^This  comet  was  discovered  by  Dr.  Brulins  of 
LeipriCy  on  the  morning  of  Dec.  2d.  The  following  elements  have 
been  computed  by  F.  Tiejen  of  Berlin. 

T        —         1863,  Feb.  3*52928  Berlin  m.  t. 

n         =         191^23'  12"*2  )  .  .         . 

ft        ^         116   65  28  -0  (  ^PP*«TdT6T 
i         =:  85   21  42*8)      18«2,Dec.6  0. 

log.  9  z=  9*9002165 

Motion  direct 

6.  Star  Shower  in  December^  1565. — In  a  SagenhucK  der  Lausitz  by 
Karl  Hanpt,  published  in  the  ^eues  Lausitziiches  Afagazin  (Gorlitz, 
1862),  among  T^underzeichen  am  JSimmely  gathered  from  old  Lusatian 
chronicles,  ia  the  following : 

''On  the  8d  of  December,  1565,  there  fell  at  Sorau  fire  from  heaven 
like  flakes  of  snow.** — Magnus^  (Joh.  Lam^  Itistoriscfie  Beschreibung 
von  Sorau.     Leipz.,  1710.     4to. 

7.  Shooting  Stan  seen  in  JSngland  in  1862. — ^Tho  usual  displays  of 
ahooting  stars  this  year  (1862),  as  seen  near  Manchester,  have  not  been 
as  well  marked  as  usual ;  that  of  August  lOth-llth,  perhaps  less  so  than 
for  the  last  few  years,  but  tlie  weather  was  not  very  favorable.  That 
of  Nov.  9th-10tn'  was  not  in  the  least  marked,  either  as  regards  the 
nambere  or  radiant.  But  the  more  newly  determined  period  for  Dec. 
10th-12th  has  been  exceedingly  well  defined,  and  the  radiant  point, 
both  for  the  last  year  and  for  the  present  one,  perfectly  referable  to  a 
rart  of  the  heavens  halfway  between  P  Aurigce  and  a  Geminorum. — 
M.  P.  Greg  in  Phil.  Mag. 

8.  Auroral  drch  of  April  Qi\  1863. — On  the  evening  of  April  9th, 
there  was  noticed  at  New  Haven  some  appearance  of  an  auroral  light 
between  7^  and  8  o'clock.  About  9  o'clock,  white  columns  rose  both 
fix>m  the  eastern  and  western  horizon,  and  shot  up  towards  the  meridian, 
their  tops  inclining  from  a  vertical  direction  about  titlcen  degrees  towards 
the  south.  A  line  of  shorter  columns  connected  the  two  columns  just 
mentioned,  in  such  a  manner  as  to  form  a  tolerably  regular  arch,  spanning 
the  heavens,  and  passing  exactly  over  the  Dipper.  This  arch  was  evi- 
dently formed  of  short  streamers  parallel  to  each  other.  Most  of  them 
were  from  10^  to  15"  in  length,  and  for  some  time  presented  the  ap- 
pearance of  a  row  of  comet's  tails  all  parallel  to  each  other.  By  9^ 
oVlock,  the  eastern  portion  had  very  much  faded,  but  the  column  in  the 
west  was  intensely  bright^  and  of  a  white  color.  It  extended  to  Castor, 
and  passed  centrally  over  a  star  about  midway  between  the  two  horns  of 
the  Ball.  At  10  o'clockf  the  column  in  the  east  had  disappeared  entirely, 
while  that  in  the  west  had  very  much  faded,  but  extended  up  nearly  or 
qnite  to  the  meridian.    DuVing  the  entire  e\etv\ti^^  \li^T^  ^«s^  txqnIv^^  ^ 

'  TUt,  it  will  be  obserred,  ia  not  the  proper  unnlveTvax^  ol  VV^'^Rw^txJaw  ^^-^^x- 
Am,  Joum.  8ci.'-8EcoitD  Skbieb,  Vol.  XXXV,  ^o.  105.— ^kr  A^*»- 
59 
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very  strong  auroral  glow  above  tbe  northern  horizon,  with  the  moil 
dark  segment  beneath  it. 

The  following  notice  of  this  aurora  appeared  in  the  Newhuryfort 
Daily  Herald  of  April  lOtb,  with  the  signature  P^  presumed  to  denote 
Dr.  Henry  C.  Perkins. 

*'An  anroral  arch  of  intense  brightness  spanned  the  heavens  last  ere- 
Bing  as  the  bell  was  ringing  for  9  o^clock^  equalled  only  during  oor 
remembrance  by  that  of  Aug.,  1827.  Starting  from  a  point  jnst  above 
the  horizon,  not  far  from  due  East,  it  enveloped  the  star  in  the  right 
knee  of  Bootes,  passed  amid  the  stars  in  the  Sickle,  or  the  head  aiid 
neck  of  Leo,  thence  enveloping  Castor  and  Pollux,  covering  the  space 
between  the  feet  of  the  Twins,  swerving  thence  a  little  to  the  north- 
west between  the  heads  of  Orion  and  Taurus,  until  it  fiaded  from  viev. 

The  arch  was  about  8°  in  width,  remarkably  well  defined,  thoogh 
not  so  sharply  so  as  that  in  1827.  It  gradually  moved  to  the- Sooth 
at  the  rate  of  about  8"  or  10®  in  20  minutes,  when  it  broke  up  into 
wisps  of  light  strikingly  resembling  those  seen  in  the  tail  of  DonatTi 
comet,  and  so  beautifully  and  truly  represented  in  Profl  Bond's  drawing 
of  that  bodv. — p." 

[Correspondents  are  requested  to  send  in  their  observations  on  this 
auroral  arch,  which  was  probably  seen  over  sufficient  area  to  fiamiih 
data  for  approximate  estimates  of  its  height] 

VIII.     MISCELLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  National  Academy  of  Sciences. — Hon.  Henry  Wilson  of  MasM- 
chusetts,  in  the  Senate  of  iho  Ignited  States,  at  tlie  last  session  of  Con- 
gress, brought  forward  and  secured  the  unanimous  passage  of  the  fol- 
lowing bill  entitled, 

"A  Bill  to  incorjM)ratc  the  National  Acnflomy  of  Sciences. 

"  jBp  i7  ennrtffl  by  the  Senaie  ami  Hini9f  of  Repitiit'.itatiw*  of  the  United  Statet  of  Amtr- 
icain  Oongrens  iwwnxbletU  Thnt  Loitis  Aoas8IZ,  Miissachufeetts;  J.  H.  Alexander, 
Maryland;  S.  Alexander,  New  Jersey;  A.  I).  Bache,  at  large;  F.  A.  P.  Barnabd, 
at  larj^e;  J.  G.  Barnakd,  United  States  arniv,  Masf«achusetrs ;  W.  H.  C.  Bartlett, 
United  States  Mil.  Acad.,  Missouri;  U.  A.  IrtoYDEN,  Massachuscttt^;  Alexis  CiS- 
WELL,  Rhode  Island;  William  Ciiaitvenet,  Missouri;  J.  H.  C.  Coffin.  Vniicd 
States  Naval  Academy,  Maine;  J.  A.  Dahlcren,  United  Slates  navy,  Pennsylvania; 
J.  D.  Dana,  Cimnecticut ;  Charles  H.  Davis,  United  State*  ntivvj  Massaehu^etU; 
George  Enoelmann,  St.  Louis,  Missouri;  J.  F.  Frazer,  Pennsylvania;  Wolcott 
GlBBS,  New  York;  J.  M.  (iILLIS.-h,  United  States  Naval  Obscrvalorj',  Kentucky; 
A.  A.  Goi'LD,  Ma.ssachusetts;  B.  A.  Got-ld,  Mav-^siicbu setts;  Asa  Gray,  MassachV 
setts;  A.  Guyot,  New  Jei-sey;  James  Hall,  New  York;  Joseph  Henbt,  nt  Unrc; 
J.  E.  HiLGARD,  at  lary^e,  Illinois;  Edward  Hitchcock,  Massaclni:*ftts;  J.  S.  Hrs- 
BARD,  United  States  naval  observatory,  Connecticut;  A.  A.  Hi'MPHETS,  Lniied 
States  army,  Pennsylvania;  J.  L.  LeConte,  United  States  army,  Pcnnsvlrrmki; 
J.  LiEDY,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania;  M.  F.  Longstreth,  f*eDiwyl- 
vanla;  D.  H.  Maiian,  United  Slates  Military  Academy,  Vincinia  ;  J.  S.  Newberrt, 
Oliio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce,  Massaoimsetts ;  John  Rod- 
OERS,  United  States  navy,  Indiana;  Fairman  Rogers,  Penn^vlvania;  R.  E.  Rookju, 
Pennsylvania;  W.  B.  Rogers,  Massachusetts;  L.  M.  Ritiierfurd,  New  York;  Jo- 
seph Saxton,  at  lar<;c;  Benjamin  Silliman,  Connecticut;  Benjamin  Sillim4S, 
Jr.,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrey,  New  York; 
J.  G.  ToTTKN,  United  States  army,  Connecticut ;  Joseph  Winlock,  United  Stttes 
Nautical  Almanac,  Kentucky;  Jeffries  Wyman,  Massachusetts;  J.  D.  Whitxkt, 
California,  their  associates  and  successors  duly  chosen,  arc  herebv  incorporaied, 
constituted,  and  declared  to  be  a  body  corporate,  by  the  name  of  the  Natiuiul 
Academy  of  Sciences. 

"Sec,  3.  Ai\d  he  U  /urthcr  enacted,  T\\«X  \.\\c:  '^^\.V»wal  Acadcrav  of  Sciences  shall 
CODsi<st  of  not  more  than  fltl^  oYd\xvwrs  Tcv^iTD^i^iT^,;«l^  \\\^  ^Kx^  'i<5>^^-ts).\\oTL  herebT 
COOStitnted  shall  bave  po^et  lo  xsiviVw^  W,*  qnnw  w^\^\^a^:\v^^^^\\xv^:^^^^>^\\^v:^^><}v^• 
tlon,  bj-Uws,  aud  mles  axid  Tegvi\aXVoTi%\  x^  ^\  «;J\^^%>»sv^v^^  ^xx».v^^>ai  ^^^3s^^ss«; 
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Ion,  or  otlierwifle;  to  proTide  for  the  election  of  foreign  and  domestic  memben, 
t  division  into  classes,  and  all  other  matters  needAil  or  nsual  in  snch  Institution, 
1  to  report  the  same  to  Congress. 

*8bc.  &  And  be  UJurther  enacted,  That  the  National  Academy  of  Sciences  shall 
Id  an  annual  meeting  at  such  place  in  the  United  States  as  may  bo  designated, 
1  the  Academy  shall,  whenever  called  upon  by  any  department  of  the  government, 
^ettigate,  examine,  experiment,  and  report  upon  any  subject  of  science  or  art, 
t  actual  expense  of  such  investigations,  examinations,  experiments,  and  reports, 
be  paid  from  appropriations  which  may  be  made  for  the  purpose,  but  the  Acad- 
ly  shall  receive  no  compensation  whatever  for  any  services  to  the  government  of 
I  United  States.*' 

Agreeably  to  an  invitation  from  Mr.  Wilson,  a  majority  of  the  cor- 
•rators  named  in  this  Act  met  on  the  22d  of  April,  at  11  a.  m.  in  the 
lapel  of  the  University  of  the  city  of  New  York,  for  the  pnrpose  of 
l^aniziug  the  National  Academy  of  Sciences.  The  body  was  called 
order,  with  a  few  appropriate  remarks,  by  Mr.  Wilson,  who  was  pres- 
t  by  the  request  of  a  large  number  of  members.  A  temporary  or> 
.nisation  was  secured  by  the  choice  of  Joseph  Henry  of  Washington 
d  Alexis  Caswell  of  Brown  University  as  Chairman  and  Secretary, 
0  tempore,  A  committee  of  nine  persons,  of  whom  Prof.  Caswell  was 
alnnan,  was  appointed  to  prepare  and  report  Rules  for  governing  the 
^eroy,  agreeably  to  the  powers  vested  in  them  by  Section  2d  of  the 
2t  of  lucorporation,  adopted  by  Congress  and  approved  by  the  Presir 
nt  of  the  United  States  on  the  4th  of  March,  1863. 
Agreeably  to  the  laws  thus  enacted  (which  lay  over  to  January  next 
r  final  consideration),  the  Academy  is  divided  into  two  classes,  viz.  :^ 
Ist  The  Class  of  Mathematics  and  Physics. 
2d.   The  Class  of  Natural  History. 

The  corporate  members  elect  under  which  of  these  two  classes  and 
which  section  of  that  class  they  will  inscribe  their  names.    The 
iBses  are  subdivided  thus : — 

A.  Clans  of  Mathematics  and  Physics. — Sections:  1,  Mathematics; 
Physics;  3,  Astronomy,  Geography,  and  Geodesy;  4,  Mechanics; 
Chemistry. 

B.  Class  of  Natural  History, — Sections  :  1 ,  Mineralogy  and  Geology ; 
Zoology ;  3,  Botany ;  4,  Anatomy  and  Physiology ;  6,  Ethnology. 
While  each  member  chooses  his  own  position,  he  may  also  be  elected  an 
morary  member  of  any  section  by  the  members  thereof,  and  the  Academy 
tains  the  power  of  transferring  a  member  from  one  Section  to  another. 
There  may  be  fifty  foreign  associates,  who  take  no  part  in  the  business 

the  Academy,  but  have  the  privilege  of  attending  its  sessions,  reading 

td  communicating  papers  and  of  receiving  a  copy  of  the  publications  of 

e  Academy. 

The  officers  of  the  Academy  are  a  President,  a  vice  President,  a  Foreign 

icrctary,  a  home  Secretary,  and  a  Treasurer,  all  of  whom  are  elected  for 

term  of  six  years. 

There  is  also  a  chairman  and  secretary  to  each  class  elected  annually 
each  January  meeting.  The  officers  of  the  Academy,  and  chairman 
the  classes,  together  with  four  members  to  be  annually  elected  by  the 

cademy,  constitute  a  Council  for  the  transaction  of  such  business  as  is 

signed  to  them  by  law  or  by  the  Academy. 

*  As  these  Rules  are  suhjec^  \o  change  prior  to  their  final  adoption  la  JaAOAT^^ 
ere  U  an  obvious  impropriety  in  publishing  U\cn\  \u  ^e\a2^^  ^X.'^tWKoX.^XsoN.  %» 
cb  of  tbeir  provisiona  as  concern  the  general  OTg&n\ia.\\oti  cil  ^X^^  KsaAwK^^^»»> 
ire  not  likely  to  be  materially  altered,  we  giv©  \n  t\\\%  im>^ai».— "^a*. 
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Tfa«  powers  of  the  President,  (or  in  case  of  his  absence  or  dinabilitj, 
the  Vice-President,)  are,  to  preside  at  the  meetings  of  the  Academy,  Dtmi 
(unless  otherwise  provided  for  by  law)  committees  of  members,  referrisg 
business,  experimental  enquiries,  investigations  or  preliminary  inqiiiriei 
required  by  the  Government  of  the  United  States  or  its  branchei,  to 
members  specially  conversant  with  the  subject ;  and,  with  the  Council,  to 
direct  the  general  business  of  the  Academy.  The  duties  of  the  other 
officers  present  nothing  beyond  what  is  usual  in  all  similar  organtxatioDii 

The  Academy  holds  two  stated  meetings  in  each  year,  one  in  Janasiy 
and  one  in  August  The  January  meeting  is  to  be  held  always  in  Wssh- 
ington  on  the  Sd  day  of  January,  (or  when  that  day  is  a  Sunday,  on  ths 
4th),  but  the  August  meeting  will  be  held  at  such  place  as  the  Academy 
at  any  previous  meeting  may  designate,  and  on  the  3d  Wednesday  of  the 
month.  The  scientific  meetings  of  the  Academy  are  to  be  open  or  pab* 
lie,  the  business  meetings  closed.  Communications  by  persons  not  meiih 
bers  of  the  Academy  are  to  be  presented  and  read  by  a  member  who 
makes  himself  responsible  only  for  the  general  propriety  of  the  paper 
and  not  for  opinions  expressed  by  the  author. 

Propositions  for  researches,  experiments,  observations,  inveatigatioos  or 
reports,  shall  originate  with  the  Classes  to  which  the  subjects  are  appro- 
priate, and  then  be  submitted  to  the  Academy  for  discussion,  and  ap- 
proval or  rejection,  exceptinc^  propositions  from  the  Government  of  the 
United  States,  or  any  of  its  branches,  which  shall  be  acted  on  by  the 
President,  who  will  in  such  case  report,  if  necessary,  at  once  to  the  Gov- 
ernment, and  also  to  the  Academy  at  the  next  stated  meeting.  The 
judgment  of  the  Academy  is  to  be  at  all  times  at  the  disposition  of  the 
Government  upon  any  matter  of  Science  or  Art  within  the  limits  of  the 
subjects  embraced  by  it.  The  President  of  the  Academy  is  competent, 
in  special  cases,  to  call  in  the  aid,  upon  committees,  of  exports,  or  men  of 
remarkable  attainments  not  members  of  the  Academy. 

The  Annual  Report  to  be  presented  to  both  Houses  of  Congress,  is  to 
be  prepared  by  the  President  of  the  Academy,  and  before  its  presentation 
is  to  be  submitted,  first  to  the  Council,  and  then  to  the  Academy  at  ths 
January  meeting.  The  abstract  of  a  memoir  may  however  be  sent  by 
any  member  to  the  Home  Secretary,  to  be  printed  and  circulated  amcmg 
the  members  during  the  recess  of  the  Academy. 

These  are  the  most  important  features  of  the  organic  law  of  the 
National  Academy  of  Scienca«.  An  election  was  held  under  the  mles 
when  the  following  officers  were  chosen  almost  unanimously : 

President^  Alexander  Dallas  Bache,  Washington,  D.C, 

Vice-President,      James  D.  Dana,  New  Haven,  Conn. 

Foreign  Secretary^  Louis  AoAseiz,  Cambridge,  Mass. 

Home  Secretary^     Wolcott  Gibbs,  New  York. 

Treasurer^  Fairman  Rogers,  Philadelphia. 

OFFICERS    of    the   CLASSES. 
Cla99  A.    MaihenuUict  and  PkyticM. 
Chairman,  B.  Peirce,  Cambridge,  Mass. 

Secretary^  B.  A.  Gould,  Cambridge,     " 

Class  "B.    NotuToX  H\«lQt^). 
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After  the  completion  of  the  organization,  each  member  prewnt,  agree- 
Ably  to  the  reqnirementa  of  the  organic  law,  took  the  oath  of  allegiance 
prescribed  by  the  Senate  of  the  United  States  for  its  own  members,  and 
IQ  addition  thereto  took  an  oath  faithfully  to  discharge  the  duties  of  a 
anember  of  the  National  Academy  of  Sciences  to  the  best  of  his  ability. 

Bom  in  the  midst  of  a  great  political  revolution,  the  National  Academy 
of  Sciences,  created  by  the  supreme  law  of  the  land,  stands  pledged  to 
the  power  which  has  called  it  into  being,  and  to  the  world  to  discharge 
its  duties  with  fidelity.  The  members  of  the  Academy  named  in  the  Act 
had  before  them  simply  to  accept  or  to  decline  the  trust  reposed  in  them, 
hy  no  choice  of  theirs.  So  far  as  they  have  accepted  their  position,  we 
feel  justified  in  saying  it  is  witii  a  conviction  that  there  were  many  not 
named  on  the  list  who  might  most  properly  have  been  there,  and  with 
the  assurance  that  so  far  as  any  honor  may  attach  to  membership,  it  will 
be  shared  mucJi  more  largely  by  those  who  shall  hereafter  be  called  by 
the  suffrages  of  the  Academy  to  fill  such  vacancies  as  must  occur,  than 
by  the  corporators  who  are  named  in  the  law. 

The  National  Academy  of  Sciences  does  not  take  the  place  of,  or  neces- 
aarily  interfere  with,  the  American  Association  for  the  Advancement  of 
Science,  as  many  persons  seem  to  have  supposed. 

IX.  BOOK  NOTICES. 

1.  Th$  National  Almanac  and  Annual  Record  for  the  year  1868. 
Philadelphia:  G.  W.  Childs,  1863.  12mo.  pp.698. — This  work  sue* 
ceeds  the  well  known  American  Almanac  so  long  issued  at  Boston,  and 
"which  attained  an  enviable  reputation  as  a  reliable  record  of  cosmical 
facts  and  the  repository  of  a  large  amount  of  information,  statistical, 
political,  educational,  scientific  and  general.  Mr.  Childs  has  taken  up 
the  task  relinquished  by  Mr.  Sawyer,  and  with  a  degree  of  fullness  sur- 
passing the  original.  The  articles  of  scientific  value  in  this  volume  are 
Meteorolo^,  Tide  tables  for  Coast  of  U.  S.,  Coast  Survey,  and  Smith- 
aonian  Institution,  which  are  excellent.  In  the  same  category  should  be 
mentioned  a  valuable  paper  on  the  changes  in  the  relative  position  (in 
population  and  growth)  of  the  several  States  from  1790  to  1860,  by  Prof. 
Wro.  M.  Gillespie,  who  has  exhibited  this  subject  graphically  by  the 
Btiethod  so  common  in  tabulating  scientific  results  by  curves.  With  the 
active  aid  of  Profis.  Bache  and  Henry  of  Washington,  Profs.  Copp^e  and 
Gillespie,  Dr.  Pollock  and  others,  the  reliable  character  of  the  National 
Almanac  is  secured,  while,  as  we  are  informed,  the  spirited  editor  retains 
the  best  talent,  in  all  departments,  before  given  to  the  American  Almanac. 

2.  Hu  Geological  Evidences  of  the  Antiquity  of  Afan,  with  remarks  on 
''theories  of  the  origin  of  species  by  variation  ;"  by  Sir  Charles  Ltell, 
F.RJS.    pp.  620,  8vo.    London.    Reprinted  by  G.  W.  Childs,  Philadelphia. 

8.  AsBi  MoiONo's  new  Journal,  called  Lea  Mondee  Revue  Hehdoma* 
daire  de$  Sciences,  et  les  applications  aux  arts  et  a  V industries  appeared 
first  on  the  12th  of  February  of  this  year,  and  has  reached  us  regularly 
each  week  since.  It  replaces  Cosmos^  irom  which  Abb6  Moigno  has  with- 
drawn, for  reasons  of  a  personal  nature  growing  out  of  his  relations  to  the 
proprietor,  which  he  fully  sets  forth  in  a  Proloyue  of  6  or  7  pages. 

£es  Afondes  is  an  extremely  lively  JournaV  ot  ^%  ^«^i^g»^^^^%x^^^^ 
meat  on  pure  Science  of  1 6  pages  each  "weftV,    \\.  «vm%  No  Xka>AR^  ^^ 
progrem  of  all  science^  pure  and  applied,  whether  'STWkAi  o\  lo\^\^* 
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Auroral  arch,  4ol. 

AuMin,  C,  F.,  Sphagna  of  New  Jersey,  252L 
Australian  heat,  49. 

B. 

Bachf,  A.  D.,  mafirnetic  survey  of  Penn- 

svlvania,  etc.,  8o9. 
BaiUn/,  L.  W.,  antimony  In  N.  Bmnswiek, 

156. 
Batch,  D.  D.,  tellurbismuth  from  Oa.,  WL 
Bentham,%  G.,  and  /.  D.  Hotter,  Genera 

Plantarum,  reviewed ,  134. 
Berihdot,  acetylene,  115. 
Bessemer's  process,  Tnnner,  ASl, 
Bibliography,  J.  NickU*,  269. 
Big  Black  river  basin.  233. 
Bisuluhid  of  carbon  prisms  for  spectnl 

analysis,  0.  X.  Rood,  856 ;  also  see  408. 
Bitumens  and  Pvroschists,  chemical  and 

geological  history  of,  T.  S,  Bunt,  157. 
Bioxam,  arsenic  in  sulphuric  acid,  116. 
Blytt,  M.  W.,  death  ot,  449. 
Bohlig,  E.,  atmospheric  nitrite  of  ammo* 

nia,  etc.,  423. 
Borates  and  fluoboratcs,  analysis  of,  Jfa* 

rignac,  418. 
Boron,  compounds  of,  FVankland,  115. 
Borrcr,  Wm.,  death  of,  449. 
Botanical  necrology,  1862,  449. 

collections  in  the  Rocky  Mountains, 

A.  Gray,  137. 
Botany  : — 

Caricography,  C.  Thtcey,  57. 

Darlingtonia  Califomica,  W.  B.  Bmeer, 
A,  Gray,  1.%. 

"^XviT^NSXNfew^U^  announced,  448w 


Nebuls,  researches  on,  A.  OautVerA^^A   ^«u««^ '^^s^'^\a>'^'a^>  Q«^«»3ilN««K  vA.4 
variable  brtUiaiicy  ol,  10*;.  V^       ^»  H«>\wr,x«s\w^5^^fi^ 
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BOTAHT>- 
Om7*8  MaDual,  new  edition.  448. 
New  (dianicter  in  the  firoit  of  Oalu, 

DeOamdoUe,  4S0. 
Species,  considered  as  to  yariation,  dis- 
tribution and  succession,  DeCandoUe, 
431. 
Species  Filicum,  W.  J.  ITooker,  138. 
Spha^a  of  N.  Jersey,  C.  F.  AuUln,  252. 
fl^opsis  Plantarum  Vitiensium,  448. 
Tendriis  of  Va.  Creeper,  A,  Oray.  445. 
Vegetable  productions  of  tlie  Fiji  Isl- 
ands, if.  Seemann^  446. 
Vltes  Borenli-Americans,  E,  Durcmdy 
reviewed,  445. 
JOBttger^  contnb.  to  spectral  analysis,  414. 
formation  of  nitrite  of  ammonium  by 
aid  of  heat,  114. 
preparation  of  ozone,  111. 
StmuinffauU,  A^ijonomie,  Chimie  Agricole 
et  Physiologic,  noticed,  270. 

nature  oitbe  gas  evolyed  by  leaves 
exposed  to  the  light,  121. 
BrBchyura,  classification  of,  StrM^Stimp- 

«m,139. 
Br^ffuOy   Manuel   de   T^^graphie   Elec- 

tnque,269. 
Brewer^  Darlingtonia  Callfomica,  196. 
JBHmA,  Q.  /.,  arsenids  of  copper,  206. 
galena  with  octahedral  cleavage,  128. 
metallurgical  abstracto,  118. 286, 420. 
mineralogical  abstracts,  426. 

c. 

Cnainm,  equivalent  and  spectra,  S,  W. 

Johnaon  and  0.  D.  Allen,  &L 
California,  peninsula  of,  explor^ns  in,  236. 
Canada,  Flora  of,  L.  Provaneher.^i6. 
Descriptive  Catalogue  of  Economic 

Minerals  and  CrystaUino  Rocks  of,  no- 
ticed, 134. 
Report  on  Geology  of,  noticed,  134. 
Canal  Maratime  de  iHjcean  d  la  Mediter- 

ranie.  A,  Dupeyrat^  269. 
Carboniferous  and  Permian,  species  com- 
mon to,  /.  W.  Kirkby,  133. 
Caricography,  C,  Devoeyy  57. 
Carte  Agronomique  des  Environs  de  Paris, 

A.  JMeue^^inO, 
Catalogue  of  crystal  models,  KranU,  297. 
CatskiU  and  Chemung  groups,  idcntiflca- 

Uonof,A.  Winehdl,^. 
Ceramic  arts  of  London  Exhibition,  Sal- 

9etat,2ldS. 
Chaneaurtoity  Biguyer  (fe.  Vis  Tellurique, 

noticed,  270. 
Chemical  theory  of  interpcnetration,  C. 

8.  JriKCCy  78. 
Chbmistbt  :— 

Acetylene,  Berthdoty  115. 

Action  of  light  on  sensitive  plate,  286. 

Aliudimetry,  &  W.  Johnmny  279. 

Allotropic  oxygen,  Schonbeiriy  111. 

Analysis  of  borates,  etc.,  MarignaCy  418. 

Arsenic  in  sulphuric  acid,  Btoxaniy  116. 

Behavior  of  magnesia  salts  toward  car- 
bonate of  ammonia,  Diverty  11.5. 

Bitumens,  histor}'  of,  7.  8.  Hunty  157. 

Caesium,  equivalent  and  spectrum,  S, 
W,  Mnton  and  O.  J),  AlUfHy  94. 

CbemlBtry  of  genalnatiouy  ScAultiy  290. 
CJUorldt,  violet  Same  of,  OladstorUy  412. 


Chsmistrt  :— 
Collodion  of  A.  Jeanrmaudy  419. 
Coloring  matters  fi-om  aniline,  Bqf- 

fnanny  417. 
Composition  of  soils,  A.  MuUery  292. 
Estimation  of  lime,  WirkCy  116. 
Formation  of  nitrite  of  ammonium  by 

aid  of  heat,  ISchonbeinr—Bottgery  113. 
Fundamental  properties  of  oxygen  and 

hydrogen,  Hddty  112. 
Industrial  applications  of  cryolite,  O.  J. 

Bni»hy286. 
Nature  of  gas  evolved  by  leaves  ex- 
posed to  the  light,  BuwtsingauUy  121. 
New  mode  of  detecting  peroxyd  of  hy- 
drogen, Schonbeitiy  114. 
New  series  of  compounds  containing 

boron,  Franklandy  115. 
Oxyethylcne  bases,  WurtXy  114. 
Preparation  of  ozone,  Sehottbeiny  111. 
Quantitative  determination  of  starch, 

Dragendorffy  116. 
Reduction  of  Icinic  to  benzoic  acid,  etc, 
in  animal  organisms,  LauUmanriy  1^. 
Sulphate  of  lime  soluble  in  chlurhydric 

acids,  8,  W.  Johnmmy  283. 
Thallium,  Duman—CrookeSy  273. 
Theory  of  nitrification  reclaimed  by  T, 
&  Hunty  }S7h 

and  bv  O.  C,  Showery  409. 
Urine  of  oxen  in  relation  to  food,  ifim- 

netmroy  Stohmanfiy  Bautenbergy  291. 
Watencioss,  /.  M.  Ordwayy  185. 
Webster's  process  for  oxy&ren,  283. 
Worlcs  on  chemistry,  received,  307. 
Clarky  A.,  on  M  Herculis,  301. 
takes  LaLande  prize,  301. 
Clarky  H.  /.,  Luccmaria  the  ccenotype  of 
Acalephte,  346. 

Prodromus  of  the  Lucemarise,  no- 
ticed, 459. 
Clapp,  Asahel,  obituary  of,  306.  450. 
Classification  of  Mammals,  /.  2).  DaruLy  65. 
Coal  Formation  of  N.  America,  L,  Lf 

quereuXy  375. 
Coast  Survey  Report,  239. 
Comet8,  see  Astronomy. 
Connccticut-vallcy  glacier,  249. 
Conrady  T.  A.y  Catalogue  of  Miocene  shells 

of  the  Atlantic  Slope,  noticed,  428. 
Contributions  to  Conchology,^.  W.  TVyow, 

/r,,297. 
Oookey  J.  P.y  galena  with  octahedral  cleav- 
age, 127. 
Oopcy  E.  D.,  review  of  Jan's  Prodromo  della 

Iconogrofia  Generole  degli  Ofidi,  455. 
Copper,  arsenids  of,  O.  •/.  Brushy  296. 
Coral,  Gloss,  of  Japan.  W.  Stimpwriy  458. 
Correspondence  relative  to  F(jl  Islands, 

noticed,  446. 
Crustacea,  higher,  classification  of,  Strahl 

— StifnpiKmy  139. 
Crustacean,  new,  from  Potsdam  sandstone 

of  Wisconsin,  /.  BaU.  295. 
Cryolite,  industrial  applications  of,  G,  J, 

Brunhy  285. 
Cryptonella,  Ccntronella,  Meristella,  etc., 

X  JlaUy  396. 
Crystals,  calalo^^ft  otmodc^ol^  A^Kraiav 

noUeed,2^. 
iiCyclopedVaK  J^mcfVaoi  KmnmC^^^^ 
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Dana^  /.  D.,  Classification  of  Mammals,  05. 
Mohawk-Talley  i^lacicr,  243. 
Note  on  Arckteopteryx  lithographica, 
180. 

Oceanic  Protozoans  allied  to  sponges, 
886. 
Ftilasterina(?)  Jamesil,  395. 
Review  of  *  Evidence  as  to  Man*s  place 
In  Nature/  451. 
Ihwmm^  /.  W.^  American  Devonian,  809. 

Flora  of  Amerlean  Devonian,  81L 
IkCandoUe^  A/ph.^  new  character  in  finlt 
of  Oaks,  m 

Species,  as  to  variation,  distribution, 
Bnd  succession,  431. 
DeCandoUc,  Aivca>»tln-Pyramus,   blogra 

phy  of,  reviewed,  1. 
DdSMte^  A.,  Carte  Airronomlque  des  Envi- 
rons de  Paris,  IWW,  270. 
JktCloix^tiXyA,,  Manuel  de  Mlneralogle, 

noticed,  293. 
DeMJtoulinSy  Vltes  Boreall-Amcr.,  445. 
Devonian,  American,  J.  W.  Ikiwuoft^  309. 

Flora  of|  /.  W.  Jfawmm,  311. 
Dnory,  C,  on  Carlcojpiiphy,  57. 
Diacon  and  Wntfy  spectra  of  metals,  414.  ^ 
Diatoms   on  bottom  of  deep   seas,    W., 

Stimpwn^  454, 
Dictionary  of  solubilities,  F.  H.  Storer,  30a 
Dlplothyra,  the  f^nus,  W.  StUnpaon^  455. 


Florida  Reef,  growtli,  chronology,  €b^ 
I    S.RffHtU,i9t, 
\FranklatuL,  boron  compoimdi,  111 
Fraunhofer  lines  In  soW  apeetram,  iiy* 

tdronif  411. 
Frobbher  Bay,  Hallos  coUectiona  at,  M. 


0. 


Galena  with  octahedral  deavage,  Tbmy- 

;    CboJte— .SSrua^  12& 

jOaaporln,  A.  E.  P.  de,  obituary  ot^  96L 

lOangrene  counteracted  by  oxygen.  Ay- 

I    luMid,  266. 

Oautier,  JL.,  recent  researchea  rdatfai|;  to 

nebuUe,  101. 
Genera  PLantamm,  etc.,  O,  Bnikam  ci 
I  /.  D.  Hooker,  reviewed  bv  A,  Gray,  ISi 
'Geographical  Notices,  D.  C  GOman^iA 
iOeographle  Physique  et  PoUtiqne  de  TAI* 
I  gcrlc.  A,  FmUu,  269. 
Geological  Evidences  of  the  antiquity  of 

Man,  a  Lydl^  465; 
Reconnoissancc  of  Indhma  by  D.  Ifc 

Owen,  It  Oweny  154^ 
Gboloot  : — 

American  Devonian,  /.  W.  IkneRON,  308L 

Archaeopteryx  IHhognpbica,  1S8L 

Bitumens  and  Pyroeehlsta,  history  oi 
T.  A  Hunt,  lail 

Carboniferous    and    Permian,  spedei 
common  to,  /.  IK  Xhrkb^^  ISSw 


Diven,  behavior  of  magnet^la  salts  toward{;  Catskill  and  Chemung  icroups,  Identift' 

carbonate  of  ammonia,  115.                     j;  cation  of,  A.  mnchell,  61. 

Dragfndorff^  amount  of  starch  in  varioufii  Ctml  fcmiatlon  of  N.  America,  1.  TRs* 

seeds,  1*23.                                                 i  <:/**//,  \Mh. 


Suantiiative  determination  of  starch,! 
; 

Duiteyrat,  A.,  Canal  Maratimc  de  rOcean] 

&  la  Mediterranie,  2»)9. 
Durand^  A%  Vitcs  Boreali- Amcricanflc,  445. 


£aton,  D.  C,  review  of  W.  J.  Hooker's 

Sp'.'cies  Filicuni,  138. 
Echinodenn,  fossil,  from  Cincinnati, /.  />.! 

Dana,  295. 
Emermn^  E.^  photographic  abstracts,  286. 

419. 
Entrcticns  Populaircs  a  T Association  Po- 

Ivtechniqne,  noticed,  269. 
Evidence  as   to   Man's  place  In  Nature,! 

T.  H.  Huxley,  reviewed,  4r)l. 
Exploration  of  Kast  Africa,  desiderata  in, 

242. 
Explorations  encouraged  by  Smithsonian 

Institution,  236. 

F. 

Fiji  Islands,  vegetable  productions  of,  R 

SeeiuanUy  44(>. 
FUHan,  A.,  Geoerraphie  Physique  ct  Poli- 
tique de  I'Alserie,  269. 
Fission  in  some  Annelids,  W.  C.  Minor,  35. 
Fiz^au,  sodium  spectrum,  414. 
Flame,  violet,  of  chlorids,  Glad$tone,  412. 

Flora  Capen!*is,  Harr€{i  and  Sander^  444.     .  ^ ^..^ 

of  Amer.  DevonVan,  J.  W .  Dau58on,^Y\\\    «a\j^  '53A.. 
Flora  Vitlensls,  announced,  W"^  \G\ts.^\^\\\v^^\aCT«V.^ri^tc^  ^^  .^riwsn^'lA 

Floral  calendar,  elc,  S.  P.  HUdreth,\^^   \\G\adA«mesNV^\.^»xafc  ^\  ^s>c^^^^S3w,>&J^ 


Crvptonella,    Centronella,    Merlstelb, 

etc.,  J  Hall,  390. 
Feathered  vertebrates  In  Jurassic^  129. 
Flora  of  American  Devonian,  /.  W.  Jk»- 

son,  311. 
Frobisher  Bay,  C.  F.  Hall*s  collections 
at,  Ji.  P.  Sterewt  and  T.  jetton,  5898. 
Geoiojry  t)f  Vermont,  price  raised,  4301 
Giacialscratchcs  in  Mohawk  Vallev,  W. 

B.  Dwight—J.  D.  Dana,  245. 
Glacial  origin  of  certain  lakes,  A.  C 

RiwiMy,  324/ 
Kilauea,  condition  of,  T.  Cfwn,  296. 
Mohawk-valley  cfcicicr,  J.  D.  Dana,  343L 
New  Potsdam*  Crustacean,  J.  Hall,  2961 
Palosterina  (?)  Jamesll,  J.  D.  Dana,  296. 
Report  on  Geology  of  Canada,  134. 
Species  common  to  Carboniferous  anj 

PermUin,  J.  W.  Kirl^,  183. 
Works  on  geologv,  received,  808. 
Gcrmin«tion,'chenifstrv  of,  290. 
Gibbs,  W.,  chemical  abstracts.  111,  417. 
I        New  spectroscope,  110. 
I       Note  on  sodium  spectrum,  414. 
I        Physical  ab8tn>ctj«^  411. 
Gill,  T,  notice  of  Tryon^s  ContrlbntioDt 
\    to  CoBcholoffv,  297. 

Squah  of  Calilbmifv,'  noticed,  299. 
Synopsis  and  nomenclature  of  the 
Squali,  noticed,  299.- 
GUman,  D.  C,  Geographical  Notices,  23S. 
Glacial  origin  of  certain  lakes,  A.  C.  Btm- 
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GfaMS  Covml  of  JMmBi  ^-  Slkmpwm^  458L    I 
Globe  lens  for  niotogiMhlc  Gunen,  C. 

0raMyA,^  Omrilngtonia  CaUfornlca,  137. 
Uall  And  HArboar*8  iMtMiical  coUec- 
tlona  In  the  Rocky  Mts.,  187. 
Maniinl  of  Botany,  new  edition,  418. 
on  the  icms  e^olTod  bT  leaver,  122. 
Beriew  of  DeCandolie  on  a  new  char- 
acter in  fimit  of  Oalu^  430. 

on  study  of  Species,  481. 
.    Beriew  of  *  Genera  Plantamra,*  184. 
'Vltes  Boreall- Americans,*  445. 
Tendrils  of  Vinrinia  Creeper,  445. 
Greene,  Bei\J.  D.,  obitoary  of,  449L 
Gulf  Stream  Clond  Bank,  £.  R  Hunt,  889. 


Iron,  desnlphnntloB  of,  In  puddllnsr,  A 
Jttdller.  119L 
and  steel  at  English  EzhlUtion,  2561 

J. 

/aetem,  (7.  T.,  Tellnrblsmnth  fh>m  Oeor- 

iAm,  (7.,  Prodromo  della  Iconomfla  Qen- 

erale  deffll  Olldi,  reriewed,  45.^ 
/esumuiiMi,  il.,  fonnola  for  collodion,  419L 
/oAiiwa,  b.  W,^  alkalimetry.  297. 

chemical  abstrscts,  115, 123,  200, 418, 
428. 
Nitrogen  question,  420. 
note  on  composition  of  soils,  28SL 
occurrence  of  silica  in  the  higher 
plants,  124. 

sulfate  of  lime  soluble  in  chlorhy* 
dric  acid,  288. 
Johnmm^  S.  YT.,  and  0.  D,  AUm^  equlTaleot 

and  spectrum  of  cseslum,  94k 
Jomard,  E.  F.,  obitnaiy  of;  26L 


Ball  and  Harbour's  botanical  collections 

in  the  Rocky  Mts.,  A.  Onof,  137. 
SaU^  C.  F^  collections  at  Froblsher  Bayi 

reports  on,  R.  P.  SUmm^  T.  KgfMttin^  G. 

I/i  Lamremee^  2S3. 
BaRy  J^  Cryptonella,  Centronella,  Meris-I 

tella,  etc,  396. 
New  Potsdam  Crustacean,  205. 
Hitre^  and  Sonder^  Flora  Gapensls,  444. 
Bayti,  Indian  Race  ol^  J.  A.  Van  Hewfd^ 

Heat,  Australian,  49. 

HddL  fundamental  properties  of  oxygen 

and  hydrogen,  113. 
ffemtuberg^  urine  of  oxen,  29L 
Heterogenic,  on  O^n^ration  Spontan^, 

a  jRanet,  270.  i 

BUdnthy  8.  P,  xxxTth  abstract  of  Mete-'  j  V^'  ^,.^^1  ^j^„    j    /r  »-  004 

^Sr>.^    et    "  JtollAS,^^« ^'|£«««.n.i.««;  reduction  of  klnic  to  b«i- 

Plantarum,'  reviewed,  134. 


Kasluskia  river  basin,  283. 

Key  West  Physical  Notes,  X.  A  Buni^  888L 

Kilauea,  present  condition  of,  T,  Cbon,  206. 

Kirkby^  J,  W,^  species  common  to  Carbon- 
iferous and  Permian,  188. 

Kicser,  D.  O.  von,  death  of,  449. 

Kranii,  A.^  catalogue  of  crystal  models, 
noticed,  297. 

L. 

Ladevi-Boehe^  Unit^  des  Races  Humalnes, 
270. 


ho* 


Hndaon-valley  gUu^ier,  249. 

Hudson  Bay,  explorations  of,  287. 

Humphreys  and  Abbotfs  Report  on  Sfls- 
sissippi  River,  223. 

ITiMf,  JS  R,  Florida  Reef;  growth,  chro- 
nology, etc.,  197. 
Physical  Notes  at  Key  West,  888. 

BknL  T,  8^  Bitumens  and  Pyroschists, 
167. 
claims  theory  of  nitrification,  271. 

Hurricanes  at  Key  West,  K  B.  Bunt^  803. 

B^eji,  T.  JST,  Evidence  as  to  Man's  place 
in  Nature,  reviewed,  451. 

Hydrogen,  properties  of;  IMett,  112. 

L 

Ice,  solution  of,  on  inland  waters,  B  F. 

BarrUorij  49. 
Indian  Race  of  Hayti,  /.  A.  Van  Bmvei,  171. 
Indiana,  Geological  Reconnoissance,  by 

D.  D.  Owen,  B.  Owen,  noticed,  154. 
International  Exhibition,  Science  of,  0.  C 

jrarsA,256. 

Ceramic  Arts  of,  Salv^tat,  268. 
Interpenetratlon,  chemical  theory  of,  (7.  & 

.isfrcs,  78L  ^^ 

Inundations  of  the  Nlic,  cause  of,  W,  FbT' 


zoic  acid,  etc,  in  animals,  291. 
LavoMtr,  publication  of  works  of,  263. 
Lea,  Itaac,  observations  on  genus  Unio, 

etc,  143. 
Leavenworth,  Melines  C,  obituary  ofl  806, 

45L 
Lecons  de  Chlmie  et  de  Physique  Pro* 

fessto  en  1861  i  la  Socl^te  Chemique 

de  Piiris,  noticed,  269. 
Leprosy,  treatment  of,  Onyon,  266. 
LeptocGSlia  concavn,  C.  Raminger,  84. 
Les  Mondcs,  Revue  Hebdoraodaire  des 

Sciences,  AM  Mwgno,  noticed,  465. 
Leaquertux,  Leo^  coal  formation  of  North 

America,  375. 
report  on  coal  of  Indiana,  155. 
Lime,  estimation  of,  IVidbe,  116. 
IMtrow,  spectroscope,  413. 
LoomUy  jK,  on  Everett's  method  of  reduc- 
ing temperature  observations,  31. 
Lucemarla  the  CGonotype  of  AcalephfB,  B 

J.  Clark,  846. 
Lucemarise,  Prodromus  of,  Clark,  469. 


Mackay.  Jas.  T.,  death  of,  440. 
Magnedia  salts,  behavior  of,  toward  car- 
bonate of  axamoTiVK^  ObMrv'^^^ 
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Mftinmals,  dtMiflcatlon  of;  /.  D.  Jkma^  Vk 

Manganese,  amount  of,  in  some  Irons,  B. 

ittdU«r,120. 
Han*s  place  in  nature,  T.  H.  BuxUy^  451. 
Manual  of  Botany  of  Northern  States,  A. 

Oroff,  revised  edition,  448. 
Manuel  de  Minera1o0ef2>0f  CZotoomx,  803. 
Marainec  river  basin,  38d. 
Marignae^  analysis  of  borates,  etc.,  418. 
MarOi,  R  F,  meteora  of  Dec  1863,  802. 
Mdr9h,  0.  C.y  Catalof^e  of  Mineral  Local- 
ities in  New  Brunswidc,  etc.,  210. 
science  of  International  £x*n,  256. 
MoutermoHy  &,  brilliancy  of  variable  star 
Mira  Cetif  150. 
meteon  of  Jan.  1868, 148. 
Mathematics,  works  on,  received,  806. 
Mamr  and  I^erden^  La  rhotographie  con- 
sider^, etc,  269. 
Measures,  metric  system  of,  802i. 
Medicine,  works  on,  received,  80S, 
Meek,  F.  J9L,  Actssonidse,  81 
Memoires  de  Augustin-Pyramus  DeCan 

dolle,  reviewed,  A.  Oray^  1. 
Metallic  painting,  OMclret,  265. 
Mbtallubot  :— 
Amount  of  manganeae  in  some  irons, 

JL  iiicAlsr,  120. 
Concentration  of  silver  in  lead,  Beich, 

119. 
Crystallised  silicon  in  pig  iron,  R.  JMk- 

ter,  lia 
Desnlphurotion  of  Iron  in  puddling,  J?. 

RiehttTy  119. 
•  Metallurgy,*  J.  I^rej^,  noticed,  118. 
Thallium  in  furnace  products,   W,  T. 
Boepper^  420. 
Meteorological  observations  made  at  U.  S. 

Naval  0bser^'atoT7,  /.  M.  OiUita,  146. 
Metboboloot  :— 
Abstract   of   Marietta   Meteorological 

Journal,  8.  R  HUdrtih,  181. 
Atmospheric  transparency,  K  R  Bunt, 

388. 
Auroral  arch,  461. 

Oulf  Stream  cloud  bank,  K  R  Hunt,  889. 
Hurricanes  at  Key  West,  E.  R  Hunt,99S. 
Northers  at  Kev  West,  B.  R  Hunt,  892. 
Ray-bands,  R  R  Hunt,  891. 
Works  on,  received,  J>17. 
Meteors,  i>eriodlc,  A  C.  Twining,  140. 
Metric  system,  802. 
JferZy  solar  spectrum,  413. 
Msyer,  H.  von,  Jurassic  feathered  verte- 
brates, 129. 
Meyn,  peat-sandstone,  123. 
Mineral   and   metal   products  of  Great 
Britain  and  Ireland,  288. 

localities  In  N.  Brunswick,  Nova  Sco- 
tia and  Newfoundland,  Marsh,  210. 
Mineralogie,  Manuel  de,  DesCloiMauz,  288. 
Mineralogy,  works  on,  received,  808. 

MlNERAXS : — 

Antimony  In  New  Brunswick,  150. 
Arsenlds  of  copper,  296. 
Colurablte,  analysis  of.  If.  Roae,  426. 
Cryolite,  285. 


Mining  and  Smeltfnir  MugiEfne,  99QL 
Miocene  shells  of  Atlantic  slope,  T.  L 

Oonrady  noticed,  438. 
Mississippi  basin,  physical  geography  of^ 

Humphreys  and  Abbott*a  report,  333. 
Bfississippi  river  and  iribotariea,  tahnltr 

view  oi;  284. 
Mohawk- valley  glacier,  /.  D.  Ikmrn,  91S. 
Moonrise  over  water,  £.  R  MumLVfk 
MiiUer,  A.,  composition  of  soUs,  982. 
MOugt,  a,  Het^rogenle,   ou  G^^ratiOD 

Spontan^  270. 


National  Academy  of  Sciences,  orgaiiised« 
462. 

Almanac,  etc,  1868,  465l 
Nebulfe,  aee  Astronomy. 
Nicklh,  J.,  changes  in  wine,  SSOi 

correspondence  of,  260l 

Theorie  Physique  dea  Odenrs  et  del 
Saveurs,  noticed,  270. 
Nile  Inundations,  causes  CfL  W,  Fkrrd,  61 
NHriflcsUon,  118, 268. 

history  of  the  theory  ot  871, 400L 
Nitrite  of  ammonia,  atmospheric,  R  Mr 

formed  under  the  influence  of 
heat,  Sehbnbein,  113. 
Nitriigen  question,  &  W.  Johnam,  4a& 
Northers  at  Key  West,  JB.  R  MwU,  808L 
Northwest  Boundary  Survey,  280l 


0. 


jOaks,  new  character  in  fruit,  Alfh.  Ik- 

CandolU,  reviewed,  430. 
Obion  river  basin,  2S5^ 
Obituaxt  : — 

M.  N.  Blytt,  449. 

Wm-  Borrer,  449. 

Asahel  CUpp,  806,  450. 

A.  E.  P.  de  Gasparin,  26L 

BepJ.  D.  Greene,  449. 

£.  F.  Jomard,  261. 

D.  G.  von  Kieser,  449. 

M.  C.  Leavenworth,  306,  451. 

Jas.  T.  Mackav,  449. 

Theodore  Parkman,  155. 

Jas.  A.  Pearce,  155. 

Jas.  Renwick,  806. 

H.  H.  de  Senarmont,  200. 

Chas.  W.  Short,  451. 

Joachim  Steetz,  449. 

John  Tweedie,  449. 
Odeurs  et  Saveurs,  Theorie  Physique  dei, 

J.  Nieklh,  270. 
Ohio  river  basin,  230. 
Ordway,  J.  M.,  waterglass,  185. 
Oxy ethylene  bases,  Wurtz,  114. 
Oxygen,  allotroplc  form,  Schanbein,  IIL 
fundamental  properties,  Bddt,  11%. 
new  process  for,  J.  WtMer,  283. 
used   to  counteract  ininiFrene,  Raf- 

nawd,266.  fa     »        »       ^ 

Owen,  Richard,  Geological  Reconnolfsanee 
II    of  Indiana,  by  D.  D.  Owen,  noUced,  15t 


Kischtim-ParlBVt,  427.  \      in^TiVcwo^^jeA^'M^ 

Tellarbiamnth  ftt>m  Gt^oT^jia^  W. 


tWMZ. 


«71 


p. 


KlndniB,  metallic,  Oudren^  9M. 
FBUi8teiina(?)  Jomcsil,  /.  />.  Ikma^  MS. 
Fula,  Carte  Agronomlqne  det  EiiTiroiia 

de,  A.  JkletMy  270. 
Pu^unan,  Theodore,  obituary  of;  155u 
JhtdemTy  member  of  French  Academy,  906L 
Pearce,  Jas.  A.,  obituary  of,  155. 
Peat-saodstone,  Mfyn,  123. 
JPtiree.  C  &,  chemical  theoiy  of  interpene- 

tration,  78. 
Penmylvania,  magnetic  survey  of;  Ju  J), 

Penobscot-bay  glacier,  249. 
Anry, «/!, '  MetiOlurycy/  noticed,  lia 
Permian  and  Carbomrerous,  species  com- 
mon to,  /.  IV.  Kirkbf,  13S. 
PhilAdelphia  Acad,  of  Nat  ScL,  proceed- 
ings of,  15d. 
Photographic  consider^  comme  art  et 

comme  Industrie,  Mayer  tt  Piermmy  289. 
Photoohapbt  : — 

Action  of  light  on  sensitive  phite,  VidoL 
286. 

Formula  for  collodion,  Jeanrtnaud^  419. 

Qlobe  lens  for  camera.  C.  SeHenu  319. 
Physical  Gcogn^hy  of  Mississippi  basin, 

Humphreys'  and  Abbott^s  Report,  288. 
Platinnm  and  platinum  metala,  266. 
Pleurodvctiom  problematlcum,  C.  Mominr 

ger^  8& 
Portland  Soc  of  Nat  Hist,  proceedings 

of,  295.  ^^ 

Preservation  of  wood.  Lappcarenty  267. 
Prisms  of  bisulphld  of  carbon  for  spectral 

analysis,  0.  K  Rood,  856. 
Proceedings  received,  808. 

Boston  Soc.  of  Nat.  Hist.,  156. 

PhiladelphU  Acad,  of  Nat.  ScL,  1S6. 

Portland  Soc  of  Nat.  Hist.,  295. 
Prodromo    delta    Iconogrofla    Oenerale 

degU  Ofldi,  G.  Jan,  reviewed,  455. 
Pro<&omns  of  the  History,  Structure  and 

Physiology  of  the  Lucemaric,  H.  J.'\ 

Clark,  noticed,  459. 
ProCotoaas,  oceanic,  related  to  ipoagea, 

J.  D,  Dana,Zd6, 
Frotfonicker,  L.^  Flore  Canadienne,  etc, 

noticed,  445. 
P^roschisU,  history  of;  2*.  8.  HwU^  157. 
analysis  of;  WhUnty,  160. 


QueteUt,  A.,  Sur  la  Physique  da  Globe, 
reviewed,  152. 


JSamm,  A.  C,  glacial  origin  of  lakes,  824. 

Mamienherg,  urine  of  oxen,  291. 

Ray-bands,  S.  R  Hunt,  891. 

Red  Disease  of  Cayenne,  266. 

Red  river  basin,  224. 

Reliraction  of  fluid  homologous  com- 
pounds, indices  of,  Zancfott,  415. 

Renwick,  James,  obituary  of,  806. 

Revolving  dislcs,  appearances  produced  by, 
O.  N.  Rood.  357. 


NittdUn',  J&,  ojitalllied  aiUeoii  lnplg4roB| 

11& 
Desulphuration  of  iron  in  puddling^ 

iBoQEiSper,  W.  T,,  thallium  in  fiimace  pro> 

ducts,  420. 
Rominger^  C,  Plearodyctinm  problematl- 
cum, 82. 
Leptocoelia  concava,  84. 
Rood,  0.  Ji.,  appearances  prodnoed  by  re> 
volving  disks,  367. 

Blsmphid  of  carboo  prisms  for  apeo- 
tral  analysia,  856. 
MhUha^kuxL  L,  Jf.,  Af troaomical  obaerfa- 
tions  witn  spectroscope,  71. 

Companion  to  Slriua,  stellar  spectn, 
and  spectroscope,  407. 


& 

St.  Francis  river  l)as!n,  227. 

Sekoi^tr,  G.  C,  origin  of  nitrites,  409. 

Scheerer,  arscnids  of  copper,  296. 

Sehevrer-Keahier,  A.,  Pnncipes  Elemen- 
taire  de  la  Theorie  Chtmique  des  Typea 
Appliqu^  auz  Combinaslons  Of^^aa- 
iques,  noticed,  270. 

Sehonbein,  allotroplc  form  of  oxygen.  111. 
peroxyd  of  hydrogen,  114. 
formation  of  nitrite  of  ammonia,  118. 
preparation  of  oaone,  11 L 

SehuUz,  Max,,  chemistry  of  germination, 
noticed,  290. 

Science  of  International  Exhibition,  0.  C 
3rarsA,266. 

SidiUot,  Histoire  des  Arabes,  noticed,  269. 

Seemann,  JSL,  vegetable  productions  of  F^i 
Islands,  noticed,  446. 

StUer*,  C,  Globe  lens  for  photogmphlt 
camera,  319. 

Scnarmont,  H.  H.  de,  obituary,  260. 

Sheffield  Laboratorv  Contributions,  94. 

Shooting  stars,  «ef  Astronomv. 

Silica,  occurrence  of;  In  the  higher  planta, 
8,  W.  Johnmm,  124. 

Silicon,  crystallized,  in  p!B;-lron,  R  JtteA- 
ter,  lis. 

SUliman,  R,Jr.,  note  on  Quetelet^s  Phys- 
ique du  Globe,  154. 

book  noUces«  184, 146,  152»  808,  804, 
806. 
National  Academy  of  Science,  469L 
obituaries,  155,  SOiS. 
technical  chemistry,  283. 
spectroscope,  408. 

Silver,  concentration  of,  In  lead,  JZHcA,  119. 

SiriuA,  companion  to,  L.  M.  Ruthafurd^ 
407. 

Smithsonian  Institution,  explorations  en- 
couraged by;  286i 

Societies,  am  Proceedings. 

Sodium  line  D,  analysis  oi^  L,  M,  Rvihth' 
furd,  407. 

spectrum,  JFUeau-^Giibbt^  414. 

Soils,  composition  of.  A,  MUBer,  292L 

Solar  spectrum,  JAm,  413. 

Solubilities,  Dictionary  of,  F.ff.  Stortr,  808. 

Solution  of  lee  ou  liiland  water*,  R  F. 
JTartiMOH,  49. 


Rdch,  concentration  of  sliver  In  lead,  119.j>S(mdcr  and  Haw'O)^  "^Vc^x^  Cv^«m^»>>  ^^ 
RiehUTf  R,  amount  of  mazurancse  in  somctl    tlced,  K^A,  ^  ^     ._^ 

irong,  12a  llSpecVea,  aUjAy  ot,  AlpK  lHOosKd«»*^«^ 


473 


IllDM. 


Bp«etrB  of  alkaUne  meUli,  HV/and  JHa- 1  XT. 


ftDd  bUulphid  ofcariMQ,  0.  y.  Rood,  856.1 
contributions  to,  Bbttger,  414. 
8pectroACope,  new  form,  LiUrow^  413. 
/^  jr.  RtUherfard,  407. 
for  uiiironomlcal  observations,  Xw  if. 
Eidhsffufdy  71. 
new  form,  (f.  (^iftbt,  110. 
8pectniDi,  solar,  Jftrs,  419( 

Fnmnhofer  lines  In,  iln^Mwn,  411. 
Bpha^pa  of  New  Jcrsev,  C.  T.  iiwifiM,  SiB8.i 
8tarshower  in  1CH5,  4Sl. 
BUrch,  amount  of,  in  Tarlons  seeds,  Dra- 
gendorff^  1:23.  i 

quantitative  detcnninatlon  of,  Dra- 
ffendotir,  11«. 
Bttictz,  Jonchim,  dt'uth  of,  440. 
titimpmn^  H'.,  clotfsiticatlou  of  Braehyura,' 
etc.,  139. 
Diatoms  on  deep  sea  bottoms,  454. 


U.  8.  Naval   Observatory,    observntioDS 
made  at,  /.  M,  GUlUn,  noticed,  14d 

V. 

VanUeuvti^J.  A.^  Indian  race  of  HAvti,17L 
Ventilation  at  Key  West,  E.  R  Hunt,  39i 
Vermont,  Geology  of,  price  rui<ed,  4^ 
Vertebrates,   featnerea,    in    Jura«#ic.  ± 

WaoMr—ff.  von  Meyer^  129. 
Via  Tellurique,  Riguyer  dt  ChanamrioU, 

noticed,  370. 
Vlte»  Boreali-Americans,  E.  Durand-^Ck. 

DetMoulint^  reviewed,  445. 

w. 

Woffner^  A.,  Jurassic  feathered  repiilei, 
129. 


|>^'uus  Dii>lothyra,  435.  !  Waien^Liss,  /.  ^f.  Orditay,  135. 

review  or  Conrad's  Catalogue  of  Mio-!;^'ftter  moonriso,  R  R  Hunt^  3%. 
cene  SbelU,  42*1  ||  Waiwn^  /.  C,  corrections  of  elements  of 


/ftoAsian,  urine  of  oxen,  291. 


a  comet,  218. 


j  Hebster,  •/".,  process  for  uxvRen,  3S3. 
Weights,  metric  svstem,  98U. 
While  river  basin,'  225. 


Stortr,  F.  //.,  Dictionary  of  Solubilities, 
noticed,  303. 

Sirahl,  ebi<)«llication  of  Braehyura,  189.      , ,  — ^. 

Bur  la  Phytdque  du  Globe,  A,  QteUUty  re- ;  ^Vicke,  estimation  of  lime,  116. 

viewed,  152.  i  \Vi7$thtU,  A,,  identiticiition  of  Catskill  ind 

Survey,  C<»:ist,  report,  239.  '    Chemunjij  trroups,  ttl. 

ot  lliiilson  B.iy  territory,  237.  :Wine,  clmnjtce:*  in,  /.  Xickfi$,  250. 

of  Ni^rtliwest  "Boundary,  239.  I;  W*'>//  and  JJiaron,  spci'tra  of  meials.  414. 

of  peninsula  of  California,  236.  :  Wood,  preservation  of,  267. 

Susqiicliannah-vallcy  tflaclor,  249.  •  WttoduHtrd^  JI.,  Archieoptcnx  liihognph- 

Synopiiis  Plautarum'  Vitiensium,  noticed,      lea,  Vi2. 
44S.  WurU^  oxycthvlcne  bases,  114. 

T.  '  '      Y. 

TdU'-raphle  Electriquc,  manucl  de,  Rre-  y^^^^  ,i,.„  y^^^     33^ 

^MTf,  noticed,  20'J.  i  Yellow  ft-ver    P   R.  Ifunt   39S 

Temperature,   cxireujc,   variation   of,   inl  i«"ow  K%er,  iL  ii  i/M«r,  34*5. 


z. 


temperate  z<»ne,  W.  Jknnis^  44. 

ob-iervatiims,  method  of  reducinji^,  /. 
L.  £mrtty  17.  Zodiacal  ll^ht  at  Key  West,  Iluut.  .-S*. 

remarks    on    Everett's    article,    F.  ZooLOtiv:— 


Looiiii*,  31 
Tendril>  of  Virginia  creeper,  Ac,  A.  Gray,  \ 

445. 
Thallium,  Duman—Crwkeit.^lZ. 

in  furnace  products,  W.  T.  Roepper^ 

420. 
Theoric  Physique  des  Odeurs  et  des  Sa- 

veur^,  J.  yicklh,  noticed,  270. 
des  Series,  Laurent,  noticed,  270. 
Torrey^  J.^  octahedral  galena,  126. 
Tryoriy  G.  W.,  Jr.^  monotrraph  of  Phola- 

dacea,  &c.,  noticed,  207. 
Ttinner,  Bes»emer*A  process,  421. 
Tweedie,  John,  dt?ath  of,  449. 
Twining^  A.  C,  remarks  on  meteors.  149. 
shooting  stars  of  Nov.  1862, 146. 

i 


Classitication  of  Braehyura,    U'.  <t\w^ 

fon,  131*. 

of  mammals,  /.  D.  Dana,  (o. 
Diatoms  on  deep  sca-botlonis,  IT  ^tiniv- 

non,  454. 
Evidence  as  to  Man's  place  in  n^iiure, 

T.  II.  Huxley,  reviewed,  4ol. 
Hairtii  collections  at  Frobisher  Bay,  G. 

y.  lAiwrencty  295. 
Jan'i  Prodromus  of   the  Ophidis,  ^^ 

viewed,  455. 
Lucemaria  the  coenotvpe  of  Acslepba, 

H.  J.  Clark,  346. 
Ohitervations  on  genus  Unio,  I.  /-<u.  no- 
ticed, 143. 
Oceanic  Protozoans  related  to  ipoiu^ei. 

J.  D.  Dana,  386. 
Works  on,  received,  808. 


3/.riur  'volv^Hi  ubn.^^,  --rpJ^r,  rfSi 


STANFORD  UNIVERSITY  LIBR 

Stanford,  California 


.•  #. 


.i»-, 


:*A--*.^. 


V*^*^' 


^' 


\ 


